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PHARMACEUTICAL COMPOSITIONS OF 
DISPERSIONS OF DRUGS AND NEUTRAL POLYMERS 

This application claims the benefit of priority of provisional Patent 
Application Serial No. 60/300,255 filed June 22. 2001. which is incorporated 
herein by reference in its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

This invention relates to pharmaceutical compositions comprised of 
amorphous dispersions of drugs and neutral polymers that provide either 
improved chemical stability, concentration-enhancement, or both improved 
chemical stability and concentration-enhancement. 

It is sometimes desired to form a solid amorphous dispersion of a drug 
and a polymer. One reason for forming dispersions is that the aqueous 
concentration of a poorly soluble drug may be improved by forming an 
amorphous dispersion of the drug and a polymer. For example, Curatolo, et al., 
EP 0 901 786 A2 disclose forming pharmaceutical spray dried dispersions of 
sparingly soluble drugs and the polymer hydroxypropyl methyl cellulose acetate 
succinate. The spray dried dispersions disclosed in Curatolo et al. provide 
superior aqueous concentration relative to dispersions formed from other 
methods and relative to the crystalline drug alone. 

Similarly, others have recognized the enhancement in aqueous 
concentration afforded by dispersing a drug in a polymer. Nakamichi, et al., 
U.S. Patent No. 5,456.923 disclose solid dispersions formed by twin-screw 
2 5 extrusion of low solubility drugs and various polymers. 

Another reason for forming an amorphous dispersion is that it may be 
desired to use a particular process for forming a pharmaceutical composition, 
such as a spray-coating or wet granulation process which results in the 
formation of amorphous drug, in whole or in part, rather than pure crystalline 
drug. Thus, amorphous dispersions may be formed of drugs which are not low- 
solubility drugs. 

However, regardless of whether the drug is poorly soluble, the inventors 
have determined that for some drug and polymer dispersions, the drug is not 
chemically stable in the dispersion. In particular, the inventors have observed 
that for dispersions containing certain drugs and polymers, the drug degrades in 
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the dispersion over time, resulting in a loss of potency for the composition. The 
inventors have found this problem to arise especially for acid-sensitive drugs. 

Drug degradation within the dispersion is a particular problem for low- 
solubility, acid-sensitive drugs, since the increase in aqueous concentration of 
the drug provided by the dispersion is offset by decreasing drug purity. In 
general, the greatest concentration-enhancement is often observed through the 
use of acidic dispersion polymers, especially acidic, cellulosic enteric polymers. 
However, the use of such acidic polymers within the dispersion is precluded due 
to the acid-sensitive nature of the drug. 

Accordingly, there is still a need for pharmaceutical compositions of 
dispersions containing acid-sensitive drugs that are chemically stable over time. 
Likewise, there is also a continuing need to provide concentration-enhancement 
for low-solubility drugs. 



BRIEF SUMMARY OF INVENTION 

The present invention relates to, in a first aspect, pharmaceutical 
compositions comprising a solid amorphous dispersion of an acid-sensitive drug 
and a neutral dispersion polymer, wherein said composition provides improved 
chemical stability relative to a control acidic dispersion comprising an equivalent 
quantity of said drug and an acidic polymer. 

In a preferred embodiment, the acid-sensitive drug has one or more 
functional groups selected from the group consisting of sulfonyl ureas, 
hydroxamic acids, hydroxy amides, carbamates, acetals, hydroxy ureas, esters, 
and amides. 

In another preferred embodiment, the acid-sensitive drug when present 
in a control acidic dispersion and stored for a period of six months at 40°C and 
75% relative humidity has a degree of degradation of at least 0.01%. preferably 
at least 0.1%. 

In another preferred embodiment, the drug is quinoxaline-2-carboxylic 
acid [4(R)-carbamoyl-1 (S)-3- fluorobenzyl-2(S),7-dihydroxy-7-methyl- 
octyljamide; quinoxaline-2-carboxylic acid [1-benzyl-4-(4,4-difluoro-cyclohexyl)- 
2-hydroxy-4-hydroxycarbamoyl-butyl]-amide; quinoxaline-2-carboxylic acid [1- 
ben2yl-4-(4,4-difluoro-1-hydroxy-cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl- 
butyl]-amide; (+)-N-{3-[3-(4-fluorophenoxy)phenyl]-2-cyclopenten-1-yl}-N- 
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hydroxyurea; omeprazole; etoposide; famotidine; erythromycin; quinapril; 
lansoprazole; or progabide. 

In another preferred embodiment, the drug in said composition has a 
relative degree of improvement in chemical stability of at least 1.25, preferably 
at least 3, more preferably at least 10. Preferably, drug in said composition has 
a relative degree of improvement in chemical stability of at least 1.25 when 
stored at 40°C and 75% relative humidity for a period of six months. 

In another preferred embodiment, the dispersion polymer is ionizable, 
non-ionizable, cellulosic, or non-cellulosic. Preferred cellulosic dispersion 
polymers include hydroxypropyl methyl cellulose acetate, hydroxypropyl methyl 
cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl 
cellulose, hydroxyethyl cellulose acetate, and hydroxyethyl ethyl cellulose. 
Preferred non-cellulosic dispersion polymers include vinyl polymers and 
copolymers having one or more substituents comprising hydroxyl-containing 
repeat units, alkylacyloxy-containing repeat units, or cyclicamido-containing 
repeat units; polyvinyl alcohols that have at least a portion of their repeat units 
in the unhydrolyzed form; polyvinyl alcohol polyvinyl acetate copolymers; 
polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, 
polyvinyl pyrrolidone; polyethylene polyvinyl alcohol copolymers, and 
polyoxyethylene-polyoxypropylene block copolymers. Preferrably, the non- 
cellulosic dispersion polymer comprising a vinyl copolymer having: 
(1) hydroxyl-containing repeat units; and (2) hydrophobic repeat units. 

In another preferred embodiment, the acid-sensitive drug is also a low- 
solubility drug and said dispersion polymer is concentration-enhancing. 
Preferably, the drug has a minimum solubility in aqueous solution in the 
absence of said dispersion polymer of less than 1 mg/mL at any pH of from 
about 1 to about 8, more preferably the minimum aqueous solubility is less than 
0.01 mg/mL. 

In another preferred embodiment, the drug has a dose-to-aqueous- 
solubility ratio of at least 1 0 ml_. 

In yet another preferred embodiment, the dispersion polymer is present 
in an amount sufficient to provide a maximum concentration of said acid- 
sensitive drug in a use environment that is at least 1.25-fold, preferably at least 
2-fold, that provided by a second control composition comprising an equivalent 
quantity of said acid-sensitive drug and free from said dispersion polymer. 
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In another preferred embodiment, the dispersion polymer is present in a 
sufficient amount so that said dispersion provides in a use environment an area 
under the concentration versus time curve for any period of at least 90 minutes 
between the time of introduction into the use environment and about 270 
5 minutes following introduction to the use environment that is at least 1 .25-fold 
preferably at least 2-fold, that provided by a second control composition 
comprising an equivalent quantity of said acid-sensitive drug and free from said 
dispersion polymer. >■*;,- , 

In another preferred embodiment, the dispersion polymer is present in a 
1 0 sufficient amount so that said dispersion provides a relative bioavailability that is 
at least 1.25, preferably at least 2, relative to a second control composition 
comprising an equivalent quantity of said acid-sensitive drug and free from said 
polymer. 

In yet another preferred embodiment, the drug is base-sensitive and said 
15 dispersion polymer is non-ionizable. 

In another preferred embodiment, the dispersion comprising a buffer. 
Preferred buffers include sodium acetate, ammonium acetate, sodium 
carbonate, sodium bicarbonate, disodium hydrogen phosphate and trisodium 
phosphate. Preferably, the buffer comprises at least 10 wt% of said dispersion. 

In another preferred embodiment, the dispersion has a pH from about 6 
to about 10. Preferably, the composition comprising a base and the dispersion 
has a pH of from about 6 to about 10. 

In still another preferred embodiment, the acid-sensitive drug is a low- 
solubility drug and the composition comprising a second polymer, said 
dispersion is free from at least a portion of said second polymer, and said 
second polymer is concentration-enhancing. Preferably, the second polymer 
has at least one hydrophobic portion and at least one hydrophilic portion. More 
preferably, the second polymer is a cellulosic, ionizable polymer, comprising 
hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl 
cellulose succinate, hydroxypropyl cellulose acetate succinate, hydroxyethyl 
methyl cellulose succinate, hydroxyethyl cellulose acetate succinate,* 
hydroxypropyl methyl cellulose phthalate, hydroxyethyl methyl cellulose acetate 
succinate, hydroxyethyl methyl cellulose acetate phthalate, carboxyethyl 
cellulose, carboxymethyl cellulose, cellulose acetate phthalate, methyl cellulose 
acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl cellulose 
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acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate succinate, hydroxypropyl methyl 
cellulose acetate succinate phthalate, hydroxypropyl methyl cellulose succinate 
phthalate, cellulose propionate phthalate, hydroxypropyl cellulose butyrate 
5 phthalate, cellulose acetate trimellitate, methyl cellulose acetate trimellitate, 
ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate, 
hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose 
acetate trimellitate succinate, cellulose propionate trimellitate, cellulose butyrate 
trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, 

10 cellulose acetate pyridinedicarboxylate, salicylic acid cellulose acetate, 
hydroxypropyl salicylic acid cellulose acetate, ethylbenzoic acid cellulose 
acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid 
cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic acid 
cellulose acetate. Other more preferable second polymers are non-ionizable 

15 cellulosic polymers comprising hydroxypropyl methyl cellulose acetate, 

hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, 
hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and hydroxyethyl 
ethyl cellulose. Still other more preferably second polymers are ionizable, non- 
cellulosic polymers comprising carboxylic acid functionalized polymethacrylates, 

2 0 carboxylic acid functionalized polyacrylates, amine-functionalized polyacrylates, 
amine-fuctinoalized polymethacrylates, proteins, and carboxylic acid 
functionalized starches. 

Yet other more preferable second polymers are non-ionizable, non-cellulosic 
polymers comprising vinyl polymers and copolymers having one or more 

2 5 substituents such as hydroxyl-containing repeat units, alkylacyloxy-containjng 

repeat units, or cyclicamido-containing repeat units; polyvinyl alcohols that have 
at least a portion of their repeat units in the unhydrolyzed form; polyvinyl alcohol 
polyvinyl acetate copolymers; polyethylene glycol, polyethylene glycol 
polypropylene glycol copolymers, polyvinyl pyrrolidone polyethylene polyvinyl 

3 0 alcohol copolymers, and polyoxyethylene-polyoxypropylene block copolymers. 

Within these vinyl copolymers, preferably the second polymer has (1) hydroxyl- 
containing repeat units; and (2) hydrophobic repeat units. 

In another preferred embodiment, the drug in said composition has a 
relative degree of improvement in chemical stability of at least 1.25, preferably 
3 5 at least 3. 
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In another preferred embodiment, the dispersion is mixed with said 
second polymer. Another preferred embodiment, the dispersion and said 
second polymer occupy separate regions of said composition. 

In still another preferred embodiment, the second polymer is present in 
5 an amount sufficient to provide a maximum concentration of said acid-sensitive 
drug in a use environment that is at least 1.25-fold, preferably at least 2-fold, 
that of a control composition comprising an equivalent quantity of said 
dispersion and free from .said second polymer. 

In another preferred embodiment, the second polymer is present in a 
1 0 sufficient amount so that said composition provides in a use environment an 
area under the concentration versus time curve for any period of at least 90 
minutes between the time of introduction into the use environment and about 
270 minutes following introduction to the use environment that is at least 1.25- 
fold, preferably at least 2-fold, that of a control composition comprising an 
1 5 equivalent quantity of said dispersion and free from said second polymer. 

In another preferred embodiment, the second polymer is present in a 
sufficient amount so that said composition provides a relative bioavailability that 
is at least 1 .25, preferably at least 2, relative to a control composition 
comprising an equivalent quantity of said dispersion and free from said second 
2 o polymer. 

A second aspect of the present invention relates to methods for treating 
a condition in an animal comprising by administering to an animal in need of 
such treatment a therapeutic amount of the above-described composition. 

A third aspect of the present invention relates to methods of 
administering a pharmaceutical composition comprising co-administering to a 
patient: (a) a solid amorphous dispersion comprising an acid-sensitive drug and 
a neutral polymer; and (b) a second polymer, wherein said dispersion is 
substantially free from said second polymer and said second polymer is 
concentration-enhancing. 
30 ln one Preferred embodiment, the second polymer is cellulosic, such as 

hydroxypropyl methyl cellulose acetate succinate, cellulose acetate phthalate, 
hydroxypropyl methyl cellulose phthalate, methyl cellulose acetate phthalate, 
cellulose acetate trimellitate, hydroxypropyl cellulose acetate phthalate, 
cellulose acetate terephthalate and cellulose acetate isophthalate. 
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in another preferred embodiment, the dispersion is administered 
separately from said second polymer. Preferably, the dispersion and said 
second polymer are administered at about the same time 

A fourth aspect of the present invention relates to pharmaceutical 
> compositions that a so.id amorphous dispersion of a ,ow-so.ubi,ity drug and a 
neutral dispersion polymer, wherein said neutral dispersion po ,y me r comprising 
a vinyl copolymer having hydrophi.ic hydroxyl-containing repeat units and 
hydrophobic repeat units. 

In one preferred embodiment, the hydrophobic repeat units include 
ester- nked a, k y,ate or arylate substituents. More preferably, the hydrophobic 
repeat umt ,s an alkylate such as acetate, propionate, and butyrate More 
preferably, the hydrophobic repeat units comprise the acety,ated form of the 
hydroxyl-containing repeat units. Preferably, the acetylated form of the hydroxyl- 
contaming repeat units comprise 0.5 to 30% of the repeat units of the polymeT 
viny, alcohr" -eat unit is 

In another preferred embodiment, the dispersion polymer is a vinyl ' 
a cohol/viny. acetate copolymer. Preferably, from about 0.5% to about 30% of 
the repeat units of said polymer are vinyl acetate. 

A fifth aspect of the present invention relates to pharmaceutical 
compositions that include a so.id amorphous dispersion comprising a low- 
solub^ty drug, a neutral dispersion polymer, and an excipient such as a base or 

In a preferred embodiment, the neutral dispersion polymer is 
concentration enhancing. Preferred neutral dispersion polymers are present in 
an amount sufficient to provide a maximum concentration of said low-solubility 
drug ,n a use environment that is at least 1.25-fold, preferably at least 2-fold 
that provided by a second control composition comprising an equivalent quantity 
of sa,d low-solubility drug and free from a concentration-enhancing polymer 

In another preferred embodiment, the neutral dispersion polymer is 
present in a sufficient amount so that said composition, when introduced to a 
use environment, provides an area under the concentration-versus time curve 
for any period of at least 90 minutes between the time of introduction to the use 
environment and about 270 minutes following introduction to the use 
environment that is at least 1 .25-fo.d, preferab.y at least 2-fo.d. that of a second 
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control composition comprising an equivalent quantity of said low-solubility drug 
and free from a concentration-enhancing polymer. 

In another preferred embodiment, the neutral dispersion polymer is 
present in a sufficient amount so that said composition provides a relative 
bioavailability that is at least 1.25, preferably at least 2. relative to a second 
control composition comprising an equivalent quantity of said low-solubility drug 
and free from a concentration-enhancing polymer. 

In another preferred embodiment, the drug in said composition has a 
relative degree of improvement in chemical stability of at least 1.25. 

In yet another preferred embodiment, the composition provides 
improved chemical stability relative to a control composition, wherein said 
control comprising an equivalent quantity of a dispersion of said drug and said 
neutral dispersion polymer but free from said base and said buffer. 

As described more fully below, the term "use environment" may refer to 
the in vivo environment of the gastrointestinal (Gl) tract of an animal, particularly 
a human, or the in vitro environment of a test solution, such as phosphate 
buffered saline (PBS) or model fasted duodenal (MFD) solution. 

The composition may be dosed in a variety of dosage forms, including 
both immediate release and controlled release dosage forms, the latter 
including both delayed and sustained release forms. The composition may 
include blends of polymers. 

The various aspects of the present invention provide one or more of the 
following advantages. For those embodiments comprising an acid-sensitive 
drug, the inventors have recognized that a problem with forming dispersions of 
acid-sensitive drugs is that for some dispersions, the drug does not remain 
chemically stable in the dispersion over time. The inventors have found that 
acid-sensitive drugs dispersed in an acidic polymer, such as hydroxypropyl 
methyl cellulose acetate succinate (which has carboxylic acid functional 
groups), have a tendency to chemically degrade over time. It is believed that 
the presence of acidic ionic groups on the acidic polymer may either catalyze 
degradation of the drug or react directly with the drug. In any event, regardless 
of the particular degradation mechanism, the inventors have substantially 
reduced, if not eliminated the problem of drug degradation, by forming 
dispersions using neutral polymers, i.e. polymers that do not include acidic 
functional groups. Thus, the present invention is able to realize the advantages 
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of forming dispersions of acid-sensitive drugs by improving the chemical stability 
of the acid-sensitive drug in the dispersion. 

In addition, the invention in some embodiments further provides 
enhanced aqueous concentration and bioavailability for low-solubility drugs 
while at the same time minimizing the loss in potency and generation of 
impurities in the composition resulting from reaction or degradation of the drug 
when in the presence of an acidic species, such as an acidic dispersion 
polymer. 

For those aspects comprising neutral vinyl copolymers of the present 
invention having hydroxyl-containing repeat units and hydrophobic repeat units 
the compositions provide surprisingly effective concentration-enhancement. 
The polymers may be used with any low-solubility drug to improve the 
concentration of the drug in a use environment. 

The foregoing and other objectives, features, and advantages of the 
invention will be more readily understood upon consideration of the following 
detailed description of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The pharmaceutical compositions of the present invention comprise 
solid amorphous dispersions of a drug and a neutral dispersion polymer. The 
present invention finds utility anytime it is desired to improve either the chemical 
stability of an acid-sensitive drug, to improve the concentration or bioavailability 
of a low-solubility drug, or both. In one embodiment of the invention, the 
dispersions of the present invention improve the chemical stability of acid- 
sensitive drugs. Thus, the dispersions may be used to prevent degradation of 
the drug due to interactions with dispersion polymers, acidic dispersion species, 
or other acidic excipients present in the composition. In another embodiment, 
the dispersions improve the concentration or bioavailability of a low-solubility 
drug. Suitable acid-sensitive drugs, low-solubility drugs, neutral polymers and 
methods for making the dispersions are discussed in more detail below. 

ACID-SENSITIVE DRUGS 
The term "drug" is conventional, denoting a compound having beneficial 
prophylactic and/or therapeutic properties when administered to an animal, 
especially humans. In one embodiment of the invention, the drug is an acid- 
sensitive drug, meaning that the drug either chemically reacts with or otherwise 
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degrades in the presence of acidic species. Acid-sensitive drugs often include 
functional groups which are reactive under acidic conditions, such as sulfonyl 
ureas, hydroxamic acids, hydroxy amides, carbamates, acetals, hydroxy ureas, 
esters, and amides. Drugs which include such functional groups may be prone 
to reactions such as hydrolysis, lactonization, or transesterification in the 
presence of acidic species. 

Acid-sensitive drugs may be identified experimentally by determining 
whether the drug chemically reacts or degrades when dispersed in an acidic 
polymer. In particular, as used herein, the term "acid-sensitive drug" refers to a 
drug which, when dispersed in a "control acidic dispersion," degrades when 
stored under controlled aging conditions either for long storage times at ambient 
storage conditions or for short storage times under elevated temperature and 
relative humidity conditions. 

The "control acidic dispersion" used to determine whether a drug is acid- 
sensitive is a dispersion of the drug and a pharmaceutical^ acceptable acidic 
polymer. A convenient pharmaceutical^ acceptable acidic polymer for use as 
the acidic dispersion polymer is the HF grade of hydroxypropyl methyl cellulose 
acetate succinate (HPMCAS), which is an acidic, or so-called enteric polymer 
having carboxylic acid functional groups, and a pKa of about 5. The HPMCAS 
in the control acidic dispersion should have a minimum degree of substitution of 
succinate groups (0(CO)CH 2 CH 2 (CO)OH) of at least 4 wt% (or at least about 
100 milliequivalents of carboxylic acid functional groups per mole of polymer). 
Alternatively, other acidic polymers which are at least as acidic as the HF grade 
of HPMCAS may be used, such as hydroxypropyl methyl cellulose acetate 

2 5 phthalate (HPMCP) or cellulose acetate phthalate (CAP). As with HPMCAS. 

such polymers should have at least about 100 milliequivalents of carboxylic acid 
functional groups per mole of polymer. The amount of acidic polymer present in 
the control acidic dispersion may vary, but should comprise at least 50 wt% or 
more of the control acidic dispersion. A drug is an acid-sensitive drug if it meets 

3 o the drug degradation criteria described below in at least one control acidic 

dispersion comprised of 25 wt% drug and 75 wt% of the dispersion polymer 
HPMCAS, HPMCP or CAP. 

In general, drug degradation may be measured using any conventional 
method for measuring the purity or potency of drug in a pharmaceutical 
3 5 composition. For example, the amount of active drug present in a dispersion 
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may be measured initially using high-performance liquid chromatography 
(HPLC) or any other analytical technique well known in the art. Alternatively 
the amount of drug initially present may be calculated from the amount of drug 
present in the dispersion formulation. The potency of the dispersion may then 
be measured after storage at controlled temperature and humidity conditions for 
an appropriate period of time. A decrease in potency indicates that a chemical 
reaction has occurred, leading to a decrease in the amount of active drug 
present in the dispersion, and is anindication of poor chemical stability. 

An alternative method used to evaluate chemical stability is to analyze 
the rate of increase in the amount of drug degradant(s) in the dispersion, which 
would indicate reaction of the drug to form the degradant(s). An HPLC or other 
analytical technique may be used to determine the concentration of drug 
degradant(s) in a dispersion. The amount of the degradant(s) is measured 
before and after storage under controlled aging conditions. The amount of 
increase in the drug degradant(s) may be used to determine the amount of 
decrease in "percent drug purity." The "percent drug purity" is defined as 100 
times the total amount of drug present divided by the total amount of drug 
initially present. Thus, a percent drug purity at a given time may be calculated 
by the formula 

total amt. of 
drug present 
wt% drug purity = ( } * 1Q0 

total amt . of 
drug init. present 

When the drug purity is calculated from the total amount of impurities, 
"percent drug purity" may be calculated by assuming that the "total amount of 
drug initially present,- given in wt%, is equal to 100 wt% minus the wt% of total 
initial impurities, and that "total amount of drug present" is equal to 100 wt% 
minus the wt% of total impurities after storage, that is, at some later time. This 
method Is equivalent to calculating "percent drug purity" by the formula 

o „ total amt. of impurities 
wt% drug purity = [l- ( }] * 1QQ 

total amt . of drug 
init . present 
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The rate at which drug degradation occurs is generally dependent on the 
storage conditions. The drug, when formulated as a composition of the present 
invention, should be stable at ambient temperature and humidity conditions 
(e.g., relative humidities of 20% to 60%) for long periods of time, such as 
months or years. However, to expedite testing, the storage conditions may 
employ elevated temperature and/or humidity to simulate longer storage times 
at ambient conditions. The storage time may vary from a few days to weeks or 
months, depending on the reactivity of the drug and the storage conditions. 

A "degree of degradation" of drug following storage may be determined 
by subtracting the final percent drug purity (either determined by measuring the 
decrease in drug present or an increase in the amount of drug degradants 
present) from the initial percent drug purity. For example, for a dispersion 
initially containing 100 mg drug, and no measurable impurities, the initial 
percent drug purity is 1 00 wt%. If. after storage, the amount of drug in the 
1 5 dispersion decreases to 95 mg, the final percent drug purity would be 95 wt% 
and the "degree of degradation" is 5 wt% (100 wt% - 95 wt%). Alternatively, if 
100 mg of drug substance were found to initially have 1 mg of impurities 
present, it would have an initial "percent drug purity" of 99 wt%. If, after 
storage, the total impurities present had increased to 6 wt%, the final percent 
2 0 drug purity would be 94 wt% and the "degree of degradation" would be 5 wt% 
(99 wt% - 94 wt%). 

Alternatively, "degree of degradation" can be determined by subtracting 
from the amount of one or more specific degradants initially present from the 
amount of that specific drug degradant present after storage. Such a measure 
25 is useful where there are several drug degradants, of which only one (or a few) 
is of concern. The degree of degradation may be calculated on the basis of 
only those degradants that are of concern, rather than all of the degradant. For 
example, if a drug initially contained a specific degradant at a concentration of 
1 wt% and after storage the concentration of that degradant was 6 wt%. the 
3 0 degree of degradation would be 5 wt% (6 wt%-1 wt%). 

Returning now to the determination of an acid-sensitive drug, as used 
herein an "acid-sensitive" drug is one in which the degree of degradation of the 
drug in a control acidic dispersion (as defined above) is at least 0.01 wt% in a 
six month period at 40°C and 75% relative humidity (RH), or alternatively, in 
3 5 which the degree of degradation is at least 0.01 wt% in a one year period at 
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30°C at 60% RH, or as defined below with respect to degradation of drug in an 
aad.c aqueous solution. These storage conditions are conventional and well- 
known in the art, and are the ICH recommendations for storage conditions to be 
used to evaluate the stability of a drug after storage for two years at ambient 
temperature and humidity. A relative degree of improvement may become 
apparent within a shorter time, such as three to five days, and shorter storage 
times may be used for some very acid-sensitive drugs. 

The need for the present invention will generally be greater when the 
drug's reactivity with or sensitivity to acidic species increases. Dispersions of 
the present invention are preferred for acid-sensitive drugs having a degree of 
degradation that is greater than the minimum level when in the presence of an 
acidic dispersion polymer. Thus, the dispersions of the present invention are 
preferred for "very acid-sensitive drugs." Very acid-sensitive drugs are those 
which, when dispersed in a control acidic dispersion, have a degree of 
degradation of at least 0.1 wt% when stored at 40°C/75% RH for six months. 
The dispersions are even more preferred for drugs which have a degree of 
degradation of at least 1 wt%, and are most preferred for drugs which have a 
degree of degradation of at least 5.0 wt% when stored at 40°C/75% RH for six 
months. 

In addition, the acid-sensitive drug when present in the control acidic 
dispersion degrades at a rate that is greater than the rate at which pure drug in 
the amorphous form, or if the amorphous form is physically unstable, the 
crystalline form, degrades. A relative degree of degradation of the drug in a 
control acidic dispersion to the pure form of the drug may be determined by 
taking the ratio of the degree of degradation of the drug in the control acidic 
dispersion and the degree of degradation of the pure form of the drug under the 
same storage conditions for the same storage time period. For example, where 
the degree of degradation of the drug in the control acidic dispersion is 5 wt% 
and the degree of degradation of the pure amorphous form of the drug is 
0.1 wt%, the relative degree of degradation of the drug in the control acidic 
dispersion to the pure form of the drug is 50 (5 wt%/0.1 wt%). An acid-sensitive 
drug is one in which the relative degree of degradation of the drug in the control 
composition to the pure form of the drug is at least 2. The invention finds 
increasing utility as the relative degree of degradation increases above this 
minimum level. Thus, the invention is preferred for drugs having a relative 
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degree of degradation of about 3 or more, and more preferred for drugs having 
a relative degree of degradation of about 5 or more. 

Alternatively, another test to determine whether a drug is an acid 
sensitive drug as used herein is to administer the drug to an acidic aqueous 
solution and plot drug concentration versus time. The acidic solution should 
have a pH of from 1-4. Drugs which are acid sensitive are those for which the 
drug concentration decreases by at least 1 % within 24 hours of administration of 
the drug to the acidic solution. If the drug concentration changes by 1% in the 
6-24 hour time period, then the drug is "slightly acid-sensitive." If the drug 
concentration changes by 1% in the 1-6 hour time period, then the drug is 
"moderately acid-sensitive." If the drug concentration changes by 1% in less 
than 1 hour, then the drug is "highly acid- sensitive." The present invention 
finds increasing utility for drugs which are slightly acid-sensitive, moderately 
acid-sensitive and highly acid-sensitive. 
1 5 Specific examples of acid-sensitive drugs deliverable by the invention 

are set forth below, by way of example only. Each named drug should be 
understood to include the neutral form of the drug, pharmaceutical^ acceptable 
salts, and prodrugs. Examples of acid-sensitive drugs include quinoxaline-2- 
carboxylic acid [4(R)-carbamoyl-1 (S)-3- fluorobenzyl-2(S),7-dihydroxy-7-methyl- 
octyljamide; quinoxaline-2-carboxylic add [1-benzyl-4-(4,4-difluoro-cyclohexyl)- 
2-hydroxy-4-hydroxycarbamoyl-butyl]-amide; quinoxaline-2-carboxylic acid [1- 
benzyl-4-(4,4-difIuoro-1-hydroxy-cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl- 
butyl]-amide; (+)-N-{3-[3-(4-fluorophenoxy)phenyl]-2-cyclopenten-1-yl}-N- 
hydroxyurea; omeprazole; etoposide; famotidine; erythromycin; quinapril; 
25 lansoprazole; and progabide. 

LOW-SOLUBILITY DRUGS 
In another embodiment of the invention, the drug is a "low-solubility 
drug," meaning that the drug may be either "substantially water-insoluble," 
which means that the drug has a minimum aqueous solubility at physiologically 
relevant pH (e.g., pH 1-8) of less than 0.01 mg/mL, "sparingly water-soluble," 
that is, has an aqueous solubility up to about 1 to 2 mg/mL, or even low to 
moderate aqueous-solubility, having an aqueous-solubility from about 1 mg/mL 
to as high as about 20 to 40 mg/mL. In general, it may be said that the drug has 
a dose-to-aqueous solubility ratio greater than 10 mL, and more typically greater 
than 100 mL, where the drug solubility (mg/mL) is the minimum value observed 
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in any physiologically relevant aqueous solution (e.g., those with pH values 
between 1 and 8) including USP simulated gastric and intestinal buffers, and 
dose is in mg. The dose-to-aqueous-solubility-ratio may be determined by 
simply dividing the dose (in mg) by the aqueous solubility (in mg/mL). 

Preferred classes of drugs include, but are not limited to, 
antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood 
glucose-lowering agents, decongestants, antihistamines, antitussives, 
antineoplastics, beta blockers, anti-inflammatories, antipsychotic agents, 
cognitive enhancers, anti-atherosclerotic agents, cholesterol-reducing agents, 
antiobesity agents, autoimmune disorder agents, anti-impotence agents, 
antibacterial and antifungal agents, hypnotic agents, anti-Parkinsonism agents, 
anti-Alzheimer's disease agents, antibiotics, anti-depressants, and antiviral 
agents, glycogen phosphorylase inhibitors, and cholesterol ester transfer protein 
inhibitors. 

Each named drug should be understood to include the neutral form of 
the drug, pharmaceutical^ acceptable salts, as well as prodrugs. Specific 
examples of antihypertensives include prazosin, nifedipine, amlodipine besylate. 
trimazosin and doxazosin; specific examplesof a blood glucose-lowering agent 
are glipizide and chlorpropamide; a specific example of an anti-impotence agent 
is sildenafil and sildenafil citrate; specific examples of antineoplastics include 
chlorambucil, lomustine and echinomycin; a specific example of an imidazole- 
type antineoplastic is tubulazole; a specific example of an anti- 
hypercholesterolemic is atorvastatin calcium; specific examples of anxiolytics 
include hydroxyzine hydrochloride and doxepin hydrochloride; specific 
examples of anti-inflammatory agents include betamethasone, prednisolone, 
aspirin, piroxicam, valdecoxib, carprofen, celecoxib, flurbiprofen and (+)-N-{4-[3- 
(4-fluorophenoxy)phenoxy]-2-cyclopenten-1 -yl}-N-hyroxyurea; a specific 
example of a barbiturate is phenobarbital; specific examples of antivirals include 
acyclovir, nelfinavir. and virazole; specific examples of vitamins/nutritional 
agents include retinol and vitamin E; specific examples of beta blockers include 
timolol and nadolol; a specific example of an emetic is apomorphine; specific 
examples of a diuretic include chlorthalidone and spironolactone; a specific 
example of an anticoagulant is dicumarol; specific examples of cardiotonics 
include digoxin and digitoxin; specific examples of androgens include 17- 
3 5 methyltestosterone and testosterone; a specific example of a mineral corticoid is 
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desoxycorticosterone; a specific example of a steroidal hypnotic/anesthetic is 
alfaxalone; specific examples of anabolic agents include fluoxymesterone and 
methanstenolone; specific examples of antidepression agents include sulpiride, 
[3,6-dimethyl-2-(2,4,6.trimethyl-phenoxy)-pyridin-4-yl]-(1-ethylpropyl)-amine, 
5 S.S-dimethyM^a'-pentoxy^Z^'.S'-trimethylphenoxyJpyridine.pyroxidine, 
fluoxetine, paroxetine, venlafaxine and sertraline; specific examples of 
antibiotics include carbenicillin indanylsodium, bacampicillin hydrochloride, 
troleandomycin, doxycyline hyclate, ampicillin and penicillin G; specific 
examples of anti-infectives include benzalkonium chloride and chlorhexidine; 
1 0 specific examples of coronary vasodilators include nitroglycerin and mioflazine; 
a specific example of a hypnotic is etomidate; specific examples of carbonic 
anhydrase inhibitors include acetazolamide and chlorzolamide; specific 
examples of antifungals include econazole, terconazole, fluconazole, 
voriconazole, and griseofulvin; a specific example of an antiprotozoal is 
15 metronidazole; specific examples of anthelmintic agents include thiabendazole 
and oxfendazole and morantel; specific examples of antihistamines include 
astemizole, levocabastine, cetirizine, decarboethoxyloratadine and cinnarizine; 
specific examples of antipsychotics include ziprasidone, olanzapine, thiothixene 
hydrochloride, fluspirilene, risperidone and penfluridole; specific examples of 

2 0 gastrointestinal agents include loperamide and cisapride; specific examples of 

serotonin antagonists include ketanserin and mianserin; a specific example of 
an anesthetic is lidocaine; a specific example of a hypoglycemic agent is 
acetohexamide; a specific example of an anti-emetic is dimenhydrinate; a 
specific example of an antibacterial is cotrimoxazole; a specific example of a 
25 dopaminergic agent is L-DOPA; specific examples of anti-Alzheimer's Disease 
agents are THA and donepezil; a specific example of an anti-ulcer agent/H2 
antagonist is famotidine; specific examples of sedative/hypnotic agents include 
chlordiazepoxide and triazolam; a specific example of a vasodilator is 
alprostadil; a specific example of a platelet inhibitor is prostacyclin; specific 

3 0 examples of ACE inhibitor/antihypertensive agents include enalaprilic acid and 

lisinopril; specific examples of tetracycline antibiotics include oxytetracycline 
and minocycline; specific examples of macrolide antibiotics include 
erythromycin, clarithromycin, and spiramycin; a specific example of an azalide 
antibiotic is azithromycin; specific examples of glycogen phosphorylase 
3 5 inhibitors include [R-(R'S*)]-5-chloro-N-[2-hydroxy-3-{methoxymethylamino}-3- 
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oxo-1-(phenylmethyl)propyl-1H-indole-2-carboxamideand5-chloro-1H-indole-2 
carboxylicacid [ (1S)-ben 2 yl-(2R)-hydrox y -3-((3R,4S)-dihydroxy- P yrro ( idin-1-y|-)- 
3-oxypropyl]amide; and specific examples of cholesterol ester transfer protein 
(CETP) inhibitors include [2R.4S] 4-f(3 ) 5-bis-trifluoromethyl-benzyl)- 

carboxylicacid ethyl ester, [2R.4S]4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)- 

a m ,no>2-ethyl-6-trifluoromethyl-3.4-dihydro-2H-quinoline-1^rboxylicacid 
isopropyi ester. [2R, 4S] 4^5-Bis-trifluoromethy]^^ 

am.no]-2-ethyl^-trifluorome W 

10 isopropyi ester. 

The invention is not limited by any particular structure or group of CETP 
.nh.b.tors. Rather, the invention has general applicability to CETP inhibitors as a 
class, the class tending to be composed of compounds having low solubility 
Compounds which may be the subject of the invention may be found in a number 
15 of patents and published applications, including DE 19741400 A1; DE 19741399 
A1; WO 9914215 A1; WO 9914174; DE 19709125 A1; DE 19704244 A1 ■ DE 
19704243 A1; EP 818448 A1; WO 9804528 A2; DE 19627431 A1; DE 19627430 
A1; DE 19627419 A1; EP 796846 A1; DE 19832159; DE 818197; DE 19741051- 
WO 9941237 A1; WO 9914204 A1 ; WO 9835937 A1; JP 1 1049743- WO 
20 200018721; WO 200018723; WO 200018724; WO 200017164; WO 200017165- 
WO 200017166; EP 992496; and EP 987251, all of which are hereby incorporated 
by reference in their entireties for all purposes. 

The invention is useful for CETP inhibitors that have sufficiently low 
aqueous solubility, low bioavailability or slow rate of absorption such that it is 
! 5 desirable to increase their concentration in an aqueous environment of use 
Therefore, anytime one finds it desirable to raise the aqueous concentration of 
the CETP inhibitor in a use environment, the invention will find utility. The 
CETP inhibitor is "substantially water-insoluble" which means that the CETP 
inhibitor has a minimum aqueous solubility of less than about 0.01 mg/mL (or 
10 //g/ml) at any physiologically relevant pH (e.g.. pH 1-8) and at about 22°C. 
(Unless otherwise specified, reference to aqueous solubility herein and in the 
claims is determined at about 22°C.) Compositions of the present invention find 
greater utility as the solubility of the CETP inhibitors decreases, and' thus are 
preferred for CETP inhibitors with solubilities less than about 2 ^g/mL, and even 
more preferred for CETP inhibitors with solubilities less than about O.S^g/mL 
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Many CETP inhibitors have even lower solubilities (some even less than 
0.1 //g/mL). and require dramatic concentration enhancement to be sufficiently 
bioavailable upon oral dosing for effective plasma concentrations to be reached 
at practical doses. 

5 In general, it may be said that the CETP inhibitor has a dose-to-aqueous 

solubility ratio greater than about 100 mL, where the solubility (mg/mL) is the 
minimum value observed in any physiologically relevant aqueous solution (e.g., 
those with pH values from 1 to 8) including USP simulated gastric and intestinal 
buffers, and dose is in mg. Compositions of the present invention, as 
1 0 mentioned above, find greater utility as the solubility of the CETP inhibitor 

decreases and the dose increases. Thus, the compositions are preferred as the 
dose-to-solubility ratio increases, and thus are preferred for dose-to-solubility 
ratios greater than 1000 mL, and more preferred for dose-to-solubility ratios 
greater than about 5000 ml. The dose-to-solubility ratio may be determined by 
15 dividing the dose (in mg) by the aqueous solubility (in mg/ml). 

Oral delivery of many CETP inhibitors is particularly difficult because 
their aqueous solubility is usually extremely low, typically being less than 
2//g/ml, often being less than 0.1 //g/ml. Such low solubilities are a direct 
consequence of the particular structural characteristics of species that bind to 
2 0 CETP and thus act as CETP inhibitors. This low solubility is primarily due to the 
hydrophobic nature of CETP inhibitors. Clog P, defined as the base 10 
logarithm of the ratio of the drug solubility in octanol to the drug solubility in 
water, is a widely accepted measure of hydrophobicity. In general, Clog P 
values for CETP inhibitors are greater than 4 and are often greater than 5 to 7. 

2 5 Thus, the hydrophobic and insoluble nature of CETP inhibitors as a class pose 

a particular challenge for oral delivery. Achieving therapeutic drug levels in the 
blood by oral dosing of practical quantities of drug generally requires a large 
enhancement in drug concentrations in the gastrointestinal fluid and a resulting 
large enhancement in bioavailability. Such enhancements in drug concentration 

3 0 in gastrointestsinal fluid typically need to be at least about 1 0-fold and often at 

least about 50-fold or even at least about 200-fold to achieve desired blood 
levels. Surprisingly, the dispersions of the present invention have proven to 
have the required large enhancements in drug concentration and bioavailability. 

In contrast to conventional wisdom, the relative degree of enhancement 
in aqueous concentration and bioavailability generally improves for CETP 
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inhibitors as solubility decreases and hydrophobocity increases. In fact, the 
inventors have recognized a subclass of these CETP inhibitors that are 
essentially aqueous insoluble, highly hydrophobic, and are characterized by a 
set of physical properties. This subclass exhibits dramatic enhancements in 
5 aqueous concentration and bioavailability when formulated using the 
compositions of the present invention. 

The first property of this subclass of essentially insoluble, hydrophobic 
CETP inhibitors is extremely low aqueous solubility. By extremely low aqueous 
solubility is meant that the minimum aqueous solubility at physiologically 
10 relevant pH (pH of 1 to 8) is less than about 10//g/ml and preferably less than 
about 1 //g/ml. 

A second property is a very high does-to-solubility ratio. Extremely low 
solubility often leads to poor or slow absorption of the drug from the fluid of the 
gastrointestinal tract, when the drug is dosed orally in a conventional manner. 

1 5 For extremely low solubility drugs, poor absorption generally becomes 

progressively more difficult as the dose (mass of drug given orally) increases. 
Thus, a second property of this subclass of essentially insoluble, hydrophobic 
CETP inhibitors is a very high dose (in mg) to solubility, (in mg/ml) ratio (ml). By • 
"very high dose-to-solubility ratio" is meant that the dose-to-solubility ratio has a 

2 0 value of at least 1000 ml, and preferably at least 5,000 ml, and more preferably 
at least 10,000 ml. 

A third property of this subclass of essentially insoluble, hydrophobic 
CETP inhibitors is that they are extremely hydrophobic. By extremely 
hydrophobic is meant that the Clog P value of the drug, has a value of at least 

2 5 4.0, preferably a value of at least 5.0, and more preferably a value of at least 
5.5. 

A fourth property of this subclass of essentially insoluble CETP inhibitors 
is that they have a low melting point. Generally, drugs of this subclass will have 
a melting point of about 150°C or less, and preferably about 140°C or less. 
30 Primarily, as a consequence of some or all of these four properties, 

CETP inhibitors of this subclass typically have very low absolute 
bioavailabilities. Specifically, the absolute bioavailibility of drugs in this subclass 
when dosed orally in their undispersed state is less than about 10% and more 
often less than about 5%. 
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Turning now to the chemical structures of specific CETP inhibitors, or* 
class of CETP inhibitors that finds utility with the present invention consists of 

oxy substituted 4-carboxyamino-2-methyl-1,2,3,4-tetrahydroquinolines having 
the Formula I 



R|-6 
R.-7. 



Formula I 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 

10 compounds; 

wherein R M is hydrogen, Y,, W,-X,, W,-Y,; 

wherein W, is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X, is -O-Y,, -S-Y,, -N(H)-Y, or -N-(Y,) 2 ; 

wherein Y, for each occurrence is independently Z, or a fully saturated, 

15 partially unsaturated or fully unsaturated one to ten membered straight or 

branched carbon chain wherein the carbons, other than the connecting carbon, 
may optionally be replaced with one or two heteroatoms selected independently 
from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 

2 0 with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
with Z\\ 

wherein 2, is a partially saturated, fully saturated or fully unsaturated 
1 5 three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
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metered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen- 
wherein said Z, substituent is optionally mono Hi „ . ■ i. ' 

amino, „i, ro , cyano, oxo, carboxy, (c c ZZ h * 

op tionaHy mono-, d,- or In-substituted independently with halo, hydroxy (C 
C. alKoxy, (C-Oalkylthio. amino, nitro, oyano, oxo. oarboxyl, (C ' ' 

10 s h ^ OXyCa *° ni "' mo "°- N - - d-KNKC-Oalkylamino. said ,C,-C.)a,kyl 
"> subs,, tuen, is also optionaUy substituted w„h from one to nine flu Li e f 
R«-3 is hydrogen or Q,; es ' 

whsrei " °. ^ a fully saturated, partially unsaturated or fully unsaturated 
one o x bered stra , ght or branchM ^ ^ V aturated 

» h 22 nnec,in9 ^ ° p,,ona,iy - ~ «* - 

oT ^ OXy9€ ' n ' SU " Urand "* ^d carbon is 

opbona lly mono-, * o, «h-subs«u,ed independency with halo, said carl is 

aubsbMed with oxo. said sutfur is optional* mono- or di-substituted with oxo 
-d nitrogen is optionally mono-, or di-substituted with oxo, and said carbon 
■ 0 chain is opbonally mono-substituted with V,- 

three .olT™' h 3 ** °' — — 

»vee to erght membered ring optionally having one to four heteroatoms selected 

CZTZT OXV9en ' s * rand ni,ro9en ' ° ra b *>* — 

S mlh rt P * Sa ' Ura,ed ' ** " ta * d OT ** — — three to six 
membered nngs. taken independent optionally having one to four 

heteroatoms selected independently from nitrogen, sulfur and oxygen- 

wherein said V, substituent is optionally mono-, di, tri, or tetra- 

subsbtuted independent with haio, (C-OaHcyl, <C-C e ,a,kenyl. hydroxy, (C,- 

n n c c c a : c ; ,ai r 10 ' amino ' naro ' cyano ' oxo ' — ~* 

N N C c" ■ ^ ^'-^'Moxycarbonyl, mono-N- or di- 

N,N-(C,-C 8 )a,kylam,no wherein seid (C,-C.,a,ky, or <C-C.)a,kenyi substituent is 
optional mono, di- or tri-substituted independent* with hydroxy ,0,- 
C. akoxy. (C-C^kywo. amino, nitre. oy ano , oxo , carboxy|i 1 
Oalkyloxycarbonyl. mono-N-ordi-N.^C-Oa^amino, said (C,C,)a,ky, or 
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(C 2 -C 6 )alkenyl substituents are also optionally substituted with from one to nine 
fluorines; 

R M is Q M or V M 

wherein Q M is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono-, or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with 

v M ; 

wherein V U1 is a partially saturated, fully saturated or fully unsaturated 
three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V M substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (C-QOalkyl, (C 1 -C 6 )alkoxy, amino, nitro, 
cyano, (C^alkyloxycarbonyl, mono-N- or di-N.N-^-CeJalkylamino wherein 
said (C,-C 6 )alkyl substituent is optionally mono-substituted with oxo, said (C,- 
C 6 )alkyl substituent is also optionally substituted with from one to nine fluorines; 

wherein either R» must contain V, or R M must contain V„; and R,. 5 , R w 
. R,. 7 and R w are each independently hydrogen, hydroxy or oxy wherein said 
oxy is substituted with T, or a partially saturated, fully saturated or fully 
unsaturated one to twelve membered straight or branched carbon chain wherein 
the carbons, other than the connecting carbon, may optionally be replaced with 
one or two heteroatoms selected independently from oxygen, sulfur and 
nitrogen and said carbon is optionally mono-, di- or ^substituted independently 
with halo, said carbon is optionally mono-substituted with hydroxy, said carbon 
30 is optionally mono-substituted with oxo, said sulfur is optionally mono- or di- 
substituted with oxo, said nitrogen is optionally mono- or di-substituted with oxo, 
and said carbon chain is optionally mono-substituted with T,; 

wherein T, is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
3 5 independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
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two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T, substituent is optionally mono-, di- or tri-substituted 
independently with halo, (C^alkyl, (C 2 -C 6 )alkenyl, hydroxy, (C-Oalkocy, 
(CrC^alkylthio, amino, nitro, cyano, oxo. carboxy, (C-CeJalkyloxycarbonyl, 
mono-N- or di-N,N-(C r C 6 )alkylamino wherein said (C^alkyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C,- 
C 6 )alkoxy, (CVC^alkylthio, amino, nitro. cyano, oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(C 1 -C 6 )alkylamino, said (C^alkyl 
substituent is also optionally substituted with from one to nine fluorines. 

Compounds of Formula I and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,140,342, United 
States Patent No. 6,362,198, and European Patent publication 987251, all of 
which are incorporated herein by reference in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula I: 

[2R,4S]4-[(3,5-dichloro-ben2yl)-methoxycarbonyl-amino]T6,7-dimethoxy- 
2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-dinitro-benzyl)-methoxycarbonyl-amino]-6,7-dimethoxy-2- 
methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R,4S]4-{(2,6-dichloro-pyridin-4-ylmethyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R,4S]4-I(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester, 

[2R,4S]4-[(3,5-bis-trifIuoromethyl-ben2yl)-methoxycarbonyl-amino]-6- 
methoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-7- 
methoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester, 

[2R,4S]4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid isopropyl ester; 

[2R,4S]4-[(3,5-bis-trifluoromethyl-benzyl)-ethoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 
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[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-aminoJ-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline.1 -carboxylic acid 2,2.2-trifluoro- 
ethylester; 

[2R,4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3.4-dihydro-2H-quinoline-1 -carboxylic acid propyl ester; 

[2R.4S] 4-[(3,5-bis-trifIuoromethyl-benzyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid tert-butyl ester; 

t2R,4S]4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 

methyl-6-trifluoromethoxy-3,4-dihydro-2H-quinoline-1-carboxylicacid ethyl 
ester, 

[2R.4S] (3,5-bis-trifIuoromethyl-ben2ylH1-butyryl-6,7-dimethoxy-2- 
methyl-1,2,3,4-tetrahydro-quiriolin-4-yl)-carbamic acid methyl ester; 

[2R,4S](3.5-bis-trifluoromethyl-ben2yl)-(1-butyl-6,7-dimethoxy-2-methyl- 
1,2,3,4-tetrahydro-quinolin-4-yl)-carbamic acid methyl ester; and 

[2R.4S](3,5-bis-trifluoromethyl-benzyl)-t1-(2-ethyl-butyl)-6,7-dimethoxy- 
2-methyl-1,2,3,4-tetrahydro-quinolin-4.yl]-carbamic acid methyl ester, 
hydrochloride. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of 4-carboxyamino-2-methyl-1 ,2,3,4,-tetrahydroquinolines, 
having the Formula II 



O 




Formula II 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
compounds; 

wherein R„. n is hydrogen, Y„, W lr X„, W, r Y„; 

wherein W„ is a carbonyl, thiocarbonyi, sulfinyl or sulfonyl; 

X„ is -O-Y,,, -S-Y,,, -N(H)-Y„ or -N-(Y„) 2 ; 
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wherein Y„ for each occurrence is independently 2„ or a fully saturated 
partly unsaturated or fully unsaturated one to ten membered straight or ' 
branched carbon chain wherein the carbons, other than the connecting carbon 
may op«ona..y be replaced with one or two heteroatoms selected independently 
5 from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 
wth hydroxy, said carbon is optionally mono-substituted with oxo. said sulfur is 
opfonally mono- or di-substituted with oxo, said nitrogen is optionally mono- or 
d,-substituted with oxo, and said carbon chain is optionally mono-substituted' 
10 withZn; 

Z„ is a partially saturated, fully saturated or folly unsaturated three to 
twelve membered ring optionally having one to four heteroatoms selected 
.ndependently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
15 membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said 2„ substituent is optionally mono-, di- or tri-substiiuted 
-ndependently with halo, (C 2 -C 6 )alkenyl, ( Cl -C 6 ) alkyl, hydroxy, (C-QJalkoxy 
(CVC^alkylthio, amino, nitro, cyano, oxo, carboxy, (C-C^alkyloxycarbonyl 
2 0 mono-N- or di-N.N-(C 1 -C 6 )alkylamino wherein said (Chalky, substituent Is 
ophonally mono-, di- or tri-substituted independently with halo, hydroxy (C,- 
C 6 )alkoxy, (C^alkylthio, amino, nitro, cyano. oxo, carboxy. (C 7 - 
C 6 )alkyloxycarbonyl. mono-N- or di-N.N-^-CeJalkylamino, said ( Cl -Ce)alkyl is 
also optionally substituted with from one to nine fluorines; 

2 5 R| W is hydrogen or Q„; 

wherein Q„ is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 

3 0 opt.onally mono-, di- or tri-substituted independently with halo, said carbon is 

opbonally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo. said sulfur is optionally mono- or di-substituted with oxo 
said nitrogen is optionally mono- or di-substituted with oxo. and said carbon ' 
chain is optionally mono-substituted with V„; 
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wherein V„ is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or, a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V„ substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (C^alkyl, (C r C 6 )alkenyl, hydroxy, (C,- 
C 6 )alkoxy, (d-OOalkyfthio. amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 
di-N.N-fA-Ce) alkylcarboxamoyl, carboxy, (CVC^alkyloxycarbonyl, mono-N- or 
di-N.N-^-QOalkylamino wherein said (C 1 -C 6 )alkyl or (C 2 -C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (C,- 
C 6 )alkoxy, (C 1 -C 4 )alkyithio, amino, nitro, cyano, oxo, carboxy, (Ci- 
C 6 )alkyloxycarbonyl. mono-N- or di-N,N-(C,-C 6 )alkylamino or said (CVQOalkyl 
or (C2-C 6 )alkenyl substituents are optionally substituted with from one to nine 
fluorines; 
Rim is Qim or V )M 

wherein Q IM a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
2 o other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
. optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with V tM ; 

wherein V„. n is a partially saturated, fully saturated or fully unsaturated 
three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V,,., substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (C.-CeJalkyl, (d-QOalkoxy, amino, nitro. 
cyano. (CVQOalkyloxycarbonyl, mono-N- or di-N.N-Cd-CeJalkylamino wherein 
said (CrCsJalkyl substituent is optionally mono-substituted with oxo, said (d- 
C 6 )alkyl substituent is optionally substituted with from one to nine fluorines; 
wherein either R„. 3 must contain V„ or R, M must contain V, M ; and 
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R.i-5 , Rims . R„. 7 and R M are each independently hydrogen, a bond, nitro or halo 
wherein said bond is substituted with T„ or a partially saturated, fully saturated 
or fully unsaturated (C,-C 12 ) straight or branched carbon chain wherein carbon 
may optionally be replaced with one or two heteroatoms selected independently 
5 from oxygen, sulfur and nitrogen wherein said carbon atoms are optionally 
mono-, di- or tri-substituted independently with halo, said carbon is optionally 
mono-substituted with hydroxy, said carbon is optionally mono-substituted with 
oxo, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen is 
optionally mono- or di-substituted with oxo, and said carbon is optionally mono- 
10 substituted with T)i; 

wherein T„ is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or, a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T„ substituent is optionally mono-, di- or tri-substituted 
independently with halo, (C-C^alkyl, (C 2 -C 6 )alkenyl, hydroxy. (d-CeJalkoxy, 
(C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (CVC^alkyloxycarbonyl, 
mono-N- or di-N.N-^-CeJalkylamino wherein said (d-CeJalkyI substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C r 
C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N.N-^-CeJaikylamino, said (C,-C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines; 
provided that at least one of substituents R„. 5 , R IW3 , R,, 7 and R IMJ is not hydrogen 
and is not linked to the quinoline moiety through oxy. 

Compounds of Formula II and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,147,090, United 
States Patent Application No. 09/671,400 filed September 27, 2000. and PCT 
Publication No. WO00/17166. all of which are incorporated herein by reference 
in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula II: 

[2R,4S]4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
methyl-7-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 
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r 2 R.4S]4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7- 
chloro-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-Bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-6- 
chloro-2-methyl-3,4-dihydro-2H-quinoHne-1 -carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-Bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]- 
2,6,7-trimethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R I 4S]4-[(3,5-Bis-trifluoromethyl-ben 2 yl)-methoxycarbonyl-aminoJ-6,7- 
diethyl-2-methyl x 3,4-dihydro-2H-quinoline-1-carboxylic add ethyl ester; 

[2R,4S]4-[(3 I 5-Bis-trifIuoromethyl-ben 2 yl)-methoxycarbonyl-amino]-6- 
ethyl-2-methyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-Bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2- 

methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyi ester; 
and 

[2R,4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2- 

methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylicacidisopropyl 
ester. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of annulated 4-carboxyamino-2-methyl-1 , 2,3,4,- 
tetrahydroquinolines, having the Formula III 




IIM 



v m-a 



Formula III 

and pharmaceutically acceptable salts, enantiomers, or stereoisomers of said 
2 5 compounds; 

wherein R IIM is hydrogen, Y,,,, Wm-X,,,. W m -Y m ; 

wherein W,„ is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X,„ is -O-Y,,,, -S-Y,„, -N(H)-Y 1U or -N-(Y m ) 2 ; 
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Y,„ for each occurrence is independently 2 II( or a fully saturate n ar+ - ■■ 
unsaturated or fully _ (o (en membersd 

carbon oh* wherein the carbons, other ,ban the connecting carbon 2 
opt,onal ly be replaced with one or .wo hetoroatoms selected I mn. - 
o ? e n. so,, ana nitrogen and said carbon ,s ^ 
^bsbtuted independently with ha|0 Mid ^ fe optjona| 

71 r' iS OP " 0na " y witb oxo. said sZt 

optionally mono- or di-substituted wflh oxo, said nitrogen is opttonal|y mon ~ * 

^ub,„u,ed with oxo. and said carbon *ain * opflonaliy n^J^ 



three ,27 " " Par " a " y Sa,Ura ' ed ' My ° r crated 

IT, 7! ^ e ° ^ ° P " 0na " y haVi " 9 to *» ^roatoma 
selected ,ndependen„ y from oxygen, suifur and niflogen. or a bicyclic ring 

coning of two fused parflaily aaturated, fully saturated or fuiiylsajted 

ZZ T rin9S ' ' aken ' nde ^»* Wr baving one to 1 

heteroatoms seieCed Independently Iron, niflogen. suite and oxygen- 

wherein said Z,,, subatituent is optionally mono-, di- or tri-substi'tuted 

(C,-C 4 ,a, M tb,o, am,no, nitro. cyano, oxo, carboxy, (COaiKyioxycarbony, 
monc-N- or di-N.N-<C,-C„,a,xy,a m ino wherein said <C,-C s) alxy, substituen" Is 
op tonally rnono, di- or «ri-aubs«u,ed independent with haio. hydroxy, (c,- 
C.)alkoxy, (C-Oalkylthio, amino, nitro. cyano, oxo. carboxy (C,- 
CJalkytoxycaroonyi. mono-N- or di-N,N-(C,-C 6 ,a,xylami„o. said (C-QOalxy, 
opflonaliy substituted with from one to nine fluorines; 
Rm-3 is hydrogen or Q,„; 

wherein Q m is a fully saturated. partially unsaturated or fu.ly unsaturated 
one to s,x membered straight or branched carbon chain wherein the carbons 
other than the connecting carbon, may optionally be replaced with one " 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono, di- or tri-substituted independently with halo, said carbon is 
opfconal.y mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo. said sulfur is optionally mono- or di-substituted with oxo 
sa,d nitrogen is optionally mono- or di-substituted with oxo. and said carbon ' 
chain is optionally mono-substituted with V,„; 
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wherein V,„ is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V| M substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (d-C 6 )alkyl, (C2-C 5 )alkenyl, hydroxy, (C n - 
C 6 )alkoxy, (d-dOalkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 
di-N,N-(d-C e ) alkylcarboxamoyl, carboxy, (d-C 6 )alkyloxycarbonyl, mono-N- or 
di-N,N-(d-C 6 )alkylamino wherein said (d-C 6 )alkyl or (C2-C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino or said (d-d)alkyl 
or (C 2 -C 6 )alkenyl are optionally substituted with from one to nine fluorines; 
Rum is Qhm orVm.-,; 

wherein Q„ M a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with 
V„m; 

wherein V MM is a partially saturated, fully saturated or fully unsaturated 
three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V,,,., substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo; (d-C 6 )alkyl, (d-C 6 )alkoxy, amino, nitro, 
cyano. (d-C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino wherein 
said (d-C 6 )alkyl substituent is optionally mono-substituted with oxo, said (d- 
C 6 )alkyl substituent optionally having from one to nine fluorines; 

wherein either R nKJ must contain V m or R MM must contain V m .u and 
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R...-5 and R IIW , or R llW5 and R (l , 7 , and/or R H1 . 7 and R m are taken together and 
form at least one four to eight membered ring that is partially saturated or fully 
unsaturated optionally having one to three heteroatoms independently selected 
from nitrogen, sulfur and oxygen; 

wherein said ring or rings formed by R„, 5 and R IIM5 , or R IIW and R IU 7 
and/or R m _ 7 and R„ M are optionally mono-, di- or tri-substituted independently 
w.th halo, (C r C 6 )alkyl. (C-C^alkylsulfonyl, (C 2 -C 6 )alkenyl, hydroxy, (C,- 
C 6 )alkoxy, (C-OOalkylthio, amino, nitro, cyano, oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N.N-^-QOalkyiamino wherein said (C,- 
C 6 )alkyl substituent is optionally mono-, di- or tri-substituted independently with 
hydroxy, (C-CeJalkoxy, (C^Jalkylthio, amino, nitro, cyano, oxo, carboxy (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N.N^C-CaJalkylamino, said (C-QOalkyl 
substituent optionally having from one to nine fluorines; 

provided that the R^ , R nw , r,,, 7 and/or ^ _ as the ^ may fae ^ 
do not form at least one ring are each independently hydrogen, halo ( Cl - 
C 6 )alkoxy or (C-C^alkyl, said (CVC^alkyl optionally having from one to nine 
fluorines. 

Compounds of Formula ill and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,147,089 United 
States Patent No. 6,310,075, and European Patent Application No. 99307240 4 
filed September 14, 1999, all of which are incorporated herein by reference in 
their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of the 
following compounds of Formula III: 

[2R, 4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2- 

methyl-2.3,4,6,7,8-hexahydro-cyclopenta[g]quinoline-1-carboxylic acid ethyl 
ester; 

[6R, 8S]8-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6- 

methyl-3,6,7.8-tetrahydro-1H-2-thia-5-a2a-cyclopenta[b]naphthalene-5- 
3 0 carboxylic acid ethyl ester; 

[6R, 8S]8-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
methyl-3.6,7,8-tetrahydro-2H-furo[2,3-g]quinoline-5-carboxylic acid ethyl ester; . 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyi-amino]-2- 
methyl-3,4,6,8-tetrahydro-2H-furo[3.4-g]quinoline-1-carboxylic acid ethyl ester; 
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optionally mono- or di-substituted with oxo, said nitrogen is optionally mono- or 
di-substrtutod with oxo, and said carbon chain is optionally mono-substituted 
with Z| V ; 

wherein 2 W is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
.ndependently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Z w substituent is optionally mono-, di- or tri-substltuted 
independently with halo, (C^ejalkenyl, ( Cl -C 6 ) alkyl, hydroxy. (C^CeJalkoxy, 
(C n -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy. (CVQOalkyloxycarbonyl 
mono-N- or di-N.N-fC^alkylamino wherein said ( Cl -C 6 )alkyl substituent 'is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (C,- 
15 C 6 )alkoxy, (C^C^alkylthio. amino, nitro, cyano, oxo, carboxy, (C,- 

C 6 )alkyloxycarbonyl, mono-N- or di-N.N-^-C^alkylamino. said (C,-C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines; 
Riv-2 is a partially saturated, fully saturated or fully unsaturated one to six 
membered straight or branched carbon chain wherein the carbons, other than 
the connecting carbon, may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with oxo, said carbon is optionally mono- 
substituted with hydroxy, said sulfur is optionally mono- or di-substituted with 
oxo, said nitrogen is optionally mono- or di-substituted with oxo; or said R IV . 2 is a 
partially saturated, fully saturated or fully unsaturated three to seven membered 
ring optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, wherein said R w . 2 ring is optionally attached 
through ((VC^alkyl; 

wherein said R^. 2 ring is optionally mono-, di- or tri-substituted 
independently with halo. (C 2 -C 6 )alkenyl, (C-C.) alkyl. hydroxy. (d-CeJalkoxy. 
(C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C 1 -C 6 )alkyloxycarbonyl, 
mono-N- or di-N.N-fC-^alkylamino wherein said (Chalky! substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (C,- 
C 6 )alkoxy, (C^alkylthio, oxo or (C-CeJalkyloxycarbonyl; 
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with the proviso that R IV . 2 is not methyl; 
Riv-3 is hydrogen or Q| V ; 

wherein Q IV is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with V w ; 

wherein V lv is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms. selected independently from nitrogen, sulfur and oxygen; 

wherein said V,v substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (C-CeJalkyI, (C^COalkenyl. hydroxy, (C,- 
C 6 )alkoxy, (d-C^alkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 
di-N.N-tC-Ce) alkylcarboxamoyl, carboxy, (C-Cejalkyloxycarbonyl, mono-N- or 
di-N.N-tC-CeJalkylamino wherein said (d-QOalkyl or (C 2 -C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (d-CJalkylthio, amino, nitro, cyano, oxo, carboxy, (C r 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(C 1 -C 6 )alky!amino, said (d-CsJalkyl or 
(C 2 -C 6 )alkenyl substituents are also optionally substituted with from one to nine 
fluorines; 

Riv-4 is Qivm or VV,; 

wherein Q w ., a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
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said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with 

V.V.,; 

wherein V,^ is a partially saturated, fully saturated or fully unsaturated 
5 three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V w ., substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo. (d-CJalkyl, (C-QOalkoxy. amino, nitro. 
cyano, (C-CeJalkyloxycarbonyl, mono-N- or di-N.NKd-CeJalkylamino wherein 
l o said (d-CsJalkyl substituent is optionally mono-substituted with oxo, said (C r 
C 6 )alkyl substituent is also optionally substituted with from one to nine fluorines; 

wherein either must contain V,v or R IV ^ must contain Vrm; 
Riv-5 ■ Riv-e . Riv-7and R^are each independently hydrogen, a bond, nitro or 
halo wherein said bond is substituted with T w or a partially saturated, fully 
1 5 saturated or fully unsaturated (C n -C 12 ) straight or branched carbon chain 
wherein carbon, may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with hydroxy, said carbon is optionally 
2 0 mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with 
oxo, said nitrogen is optionally mono- or di-substituted with oxo, and said 
carbon is optionally mono-substituted with "TV,; 

wherein T,v is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 

2 5 independently from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of 

two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T, v substituent is optionally mono-, di- or tri-substituted 

3 0 independently with halo, (d-C^alkyl, (C 2 -C 6 )alkenyl, hydroxy, (C-CeJalkoxy, 

(C,-C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy. (C r C 6 )alkyloxycarbonyl, 
mono-N- or di-N.N-^-QOalkylamino wherein said (d-C^alkyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C,- 
C 6 )alkoxy, (d-C^alkylthio, amino, nitro, cyano, oxo, carboxy, (C,- 
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C 6 )alkyloxycarbonyi, mono-N- or di-N,N-(CrC 6 )alkylamino, said (C t -Ca)alkyl 
substituent is also optionally substituted with from one to nine fluorines; and 

wherein R IV . S and R, v ^, or R^ and R IV _ 7 , and/or R Iv . 7 and R IXM! may also 
be taken together and can form at least one four to eight membered ring that is 
5 partially saturated or fully unsaturated optionally having one to three 
heteroatoms independently selected from nitrogen, sulfur and oxygen; 

wherein said ring or rings formed by R 1V . 5 and R,^. or R,^ and R IV _ 7 , 
and/or R,y. 7 and Riv-8 are optionally mono-, di- or tri-substituted independently 
with halo, (d-CgJalkyl, (d-C^alkylsulfonyl, (C 2 -C 6 )alkenyl, hydroxy, (C,- 
10 C 6 )alkoxy, (d-C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C r 

C 6 )alkyloxycarbonyl, mono-N- or di-N.N-<C 1 -C e )alkyJamino wherein said (C,- 
C 6 )alkyl substituent is optionally mono-, di- or tri-substituted independently with 
hydroxy, (C n -C 6 )alkoxy, (d-OOalkylthio, amino, nitro, cyano, oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N.N-fd-CeJalkylamino, said (C-QJalkyl 
15 substituent is also optionally substituted with from one to nine fluorines; 

with the proviso that when R^ is carboxyl or (C 1 -C 4 )alkylcarboxyl, then FW-i is 
not hydrogen. 

Compounds of Formula IV and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,197,786, United 
2 0 States Application Serial No. 09/685,3000 filed 1 0/1 0/00, and PCT Publication 
No. WO 00/17164, all of which are incorporated herein by reference in their 
entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula IV: 

25 [2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 

isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid isopropyl 
ester; 

[2S,4S]4-t(3,5-bis-trifIuoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
chloro-2-cyclopropyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid isopropyl ester; 

[2S,4S]2-cyclopropyl-4-[(3.5-dichloro-ben2yl)-methoxycarbonyl-amino}- 
6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid isopropyl ester; 
[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 

cyciopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid tert- 
butyl ester; 
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[2R.4S] 4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino3-2- 

methyl-3,4,6,7.8,9-hexahydro-2H-benzo[g]quinoline-1 -carboxylic acid propyl 
ester, 

[7R,9S] 9-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7- 

methyl-1,2,3,7,8,9-hexahydro-6-a2a-cyclopenta[a]naphthalene-6-carboxylicacid 
ethyl ester; and 

[eS.SRje-IfS.S-bls-trifluoromethyl-benzyO-methoxycarbonyl-aminoJ-S- 

methyl-1,2,3,6,7,8-hexahydro-9-aza-cyclopenta[a]naphthalene-9-carboxylic acid 
ethyl ester. 

Another class of CETP inhibitors that finds utility with the present invention 
consists of 4-carboxyamino-2-substituted-1 ,2,3,4,-tetrahydroquinolines, having 
the Formula IV 
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R|v-a ^iv-i 
Formula IV 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
compounds; 

wherein R*., is hydrogen, Y, v , W,v-X lv or W,v-Y lv ; 
wherein W w is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 
X w is -0-Y w , -S-Y w . -N(H)-Y,v or -N-(Y IV ) 2 ; 

wherein Y N for each occurrence is independently Z IV or a fully saturated, 
partially unsaturated or fully unsaturated one to ten membered straight or 
branched carbon chain wherein the carbons, other than the connecting carbon, 
may optionally be replaced with one or two heteroatoms selected independently 
from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 
with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
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[2R,4R]4-[(3,5-bis-trifluoromethyl-ben2yl)- 
qu.nahne-1-carboxylic acid isopropyl ester; cl,hydro-2H- 
[2S.4S] ^^.S-bis-tnfluoromethyl-benzyD-methoxycarbonyl-aminol 2 



™^ [2S '1 S1 , 4 " !<3 ' 5 " biS - W " UO ™^^ 



15 isopropyl ester; 



, « ! 2 r ,4sj4 " [(3 ' 5 " bis ' trifluoromethy, - ben ^ 

eX;r~^ 



^'^^.S-bis-trifluoromethyl-benzyO-methoxycerbo 
cy*™^ 

, * ! 2 * ,4SI4 ~ I(3 ^ bis_ ^^ 

ethy,-6^^ J* JI2 

f2S ' 4S i ^ (3 - 5 - bis - triflu ^ornethyl-benzy ( )-methoxycarbonyl-amino]-2- 



athv. r fl f(3 * 5 ' biS - triflUOr0methy, - ben ^-metho^ 
ethyl-6-tnfiuoromethyW.4-dihydro-2H-quinoline-1.carb acid propyl ester 

Another class of CETP inhibitors that finds utility with the present 
-nvent.cn consists of 4-amino substituted-2-sub S tituted-1 2 3 4- 
tetrahydroquinoiir.es, having the Formula V 
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R»^. /R v-4 




Formula V 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
compounds; 

wherein R v ., is Y v , Wv-X v or Wv-Y v ; 

wherein W v is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X v is -O-Yv. -S-Y Vl -N(H)-Y V or -N-(Y V ) 2 ; 

wherein Y v for each occurrence is independently 2 V or a fully saturated. 

partially unsaturated or fully unsaturated one to ten membered straight or 

branched carbon chain wherein the carbons, other than the connecting carbon, 
may optionally be replaced with one or two heteroatoms selected independently 
from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 
with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
with Z v ; 

wherein Z v is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said 2 V substituent is optionally mono-, di- or tri-substituted 
independently with halo, (C^CeJalkenyl, (C,-C 6 ) alkyl. hydroxy. (C,-C 6 )alkoxy, 
(C^-C^alkylthio, amino, nitro, cyano, oxo. carboxy. (C^CeJalkyloxycarbonyl. 
mono-N- ordi-N.N-^-C^alkylamino wherein said (C-CeJalkyl substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (C t - 
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C 6 )alkoxy, (C,-C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C n - 
C 6 )alkyloxycarbony!, mono-N- or di-N.N-^-CeJalkylamino, said (C-CeJalkyI 
substituent is also optionally substituted with from one to nine fluorines; 

Rv- 2 is a partially saturated, fully saturated or fully unsaturated one to six 
membered straight or branched carbon chain wherein the carbons, other than 
the connecting carbon, may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with oxo, said carbon is optionally mono- 
substituted with hydroxy, said sulfur is optionally mono- or di-substituted with 
oxo, said nitrogen is optionally mono- or di-substituted with oxo; or said R v 2 is a 
partially saturated, fully saturated or fully unsaturated three to seven membered 
ring optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, wherein said R v . 2 ring is optionally attached through 
15 (C,-C 4 )alkyl; 

wherein said R v _ 2 ring is optionally mono-, di- or tri-substituted 

independently with halo, (C 2 -C 6 )alkenyl, (C,-C 6 ) alkyl, hydroxy, (C^Jalkoxy, 

(CVOOalkylthio, amino, nitro, cyano, oxo, carboxy, (C 1 -C 6 )alkyloxycarbonyl 

mono-N- or di-N.N-(C 1 -C 6 )alkylamino wherein said (C^alkyl substituent Is 

optionally mono-, di- or tri-substituted independently with halo, hydroxy, (C,- 

C 6 )alkoxy, (d-^Jalkylthio, oxo or (d-CeJalkyloxycarbonyl; 
Rv-3 is hydrogen or Q v ; 

wherein Q v is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono-, or di-substituted with oxo. and said carbon 
chain is optionally mono-substituted with V v ; 

wherein V v is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
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membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V v substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (C-Oalkyl, (C 2 -C 6 )alkenyl, hydroxy, (O 
5 C 6 )alkoxy, (d-C^alkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 
di-N.N-fC-Ce) alkylcarboxamoyl, carboxy, (C^C^alkyloxycarbonyl, mono-N- or 
di-N.N-fd-COalkylamino wherein said (d-CeJalkyl or (C^alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C1- 
1 0 C 6 )alkyloxycarbonyi, mono-N- or di-N,N-(C r C 6 )alkylamino, said (C-CeJalkyI or 
(C 2 -C 6 )alkenyl substituents are also optionally substituted with from one to nine 
fluorines; 

R VJt is cyano, formyl, W^Qv.,, W^Vy.,, (C 1 -C 4 )alkyleneV v . 1 or V v . 2 ; 
wherein W V -i is carbonyl, thiocarbonyl, SO or S0 2 , 

15 wherein a fully saturated, partially unsaturated or fully unsaturated 

one to six membered straight or branched carbon chain wherein the carbons 
may optionally be replaced with one heteroatom selected from oxygen, sulfur 
and nitrogen and said carbon is optionally mono-, di- or tri-substituted 
independently with halo, said carbon is optionally mono-substituted with 

2 0 hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 

optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
with V v .i; 

wherein V v ., is a partially saturated, fully saturated or fully unsaturated 

2 5 three to six membered ring optionally having one to two heteroatoms selected 

independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Vv.! substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (C,-C 6 )alkyl, (d-CeJalkoxy, hydroxy, oxo, 
amino, nitro, cyano, (C^CeJalkyloxycarbonyl, mono-N- or di-N.N-fC,- 
C 6 )alkylamino wherein said (C^COalkyl substituent is optionally mono- 
substituted with oxo, said (d-C 6 )alkyl substituent is also optionally substituted 

3 5 with from one to nine fluorines; 
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wherein V v . 2 is a partially saturated, fully saturated or fully unsaturated 
five to seven membered ring containing one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V v . 2 substituent is optionally mono-, di- or tri-substituted 

independently with halo, (Ci-C 2 )alkvl (C-Cteik™, 

v 1 v^diKyi, ^ o 2 jaiKoxy, hydroxy, or oxo wherein 

said (C-CaJalkyl optionally has from one to five fluorines; and 

wherein R v ^ does not include oxycarbonyl linked directly to the C 4 
nitrogeri'f 

wherein either R v ^ must contain V v or RvM must contain V v .,; 
Rv- 5 . Rv^ . Rv-rand R v „are independently hydrogen, a bond, nitro or 
halo wherein said bond is substituted with T v or a partially saturated fully 
saturated or fully unsaturated (C r C 12 ) straight or branched carbon chain 
wherein carbon may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen, wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with hydroxy, said carbon is optionally 
mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with 
oxo. sa.d nitrogen is optionally mono- or di-substituted with oxo, and said 
carbon chain is optionally mono-substituted with T v ; 

wherein T v is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T v substituent is optionally mono-, di- or tri-substituted 
independently with halo, (C.-Cejalkyl, (C 2 -C e )alkenyl, hydroxy, (C-QOalkoxy. 
(C^alkylthio, amino, nitro, cyano, oxo, carboxy, (C-QOalkyloxycarbonyl 
mono-N- or di-N.N-^-CeJalkylamino wherein said (C^alkyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C,- 
C 6 )alkoxy, (CVOalkylthio, amino, nitro, cyano. oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N.N-^-C^alkylamino, said (CVCeJalkyl 
substituent also optionally has from one to nine fluorines; 

wherein R v . s and R V4 . or R v ^ and R v _ 7 , and/or R v . 7 and R^ may also be 
taken together and can form at least one ring that is a partially saturated or fully 
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unsaturated four to eight membered ring optionally having one to three 
heteroatoms independently selected from nitrogen, sulfur and oxygen; 

wherein said rings formed by R v . 5 and R v *. or and R v . 7l and/or R v . 7 
and R v ^ are optionally mono-, di- or tri-substituted independently with halo, (C,- 
C 6 )alkyl, (C-C^alkylsulfonyl, (C^alkenyl, hydroxy, (C 1 -C 6 )alkoxy r (C,- ' 
C 4 )alkylthio, amino, nitro, cyano. oxo. carboxy, (C^C^alkyloxycarbonyl, mono- 
N- or di-N.N-^-CeJalkylamino wherein said (Chalky! substltuent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C,- 
C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N.N-^-QOalkylamino, said (Chalky! 
substituent also optionally has from one to nine fluorines. 

Compounds of Formula V and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,140,343, United 
States Patent Application Serial No. 09/671,221 filed September 27, 2000, and 
PCT Publication No. WO 00/17165, all of which are incorporated herein by 
reference in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula V: 

[2S,4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-formyl-amino]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2S,4S]4-[(3,5-bis-trifluoromethyl-benzyl)-formyl-amino]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid propyl ester; 

[2S,4S]4-[acetyl-(3,5-bis-trifluoromethyl-ben2yl)-amino]-2-cyclopropy|.6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl ester; 

[2R,4S]4-[acetyl-(3,5-bis-trifluoromethyl-ben2yl)-amino]-2-ethyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S]4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2S,4S]4-[1-(3,5-bis-trifIuoromethyl-ben2yl)-ureido]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S]4-[acetyl-(3 1 5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6- 
. trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2S,4S]4-[acetyl-(3,5-bis-trifluoromethyl-ben2yl)-amino]-2- 

methoxymethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylicacid 
35 isopropyl ester; 
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[2S,4S]4-[acetyK3,5-bis-trifIuoromethyl-benzyl)-amino]-2-cyclopropyl-6- 
tnfluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid propyl ester; 

[2S > 4S3 4-[acetyl-(3,5-bis-trifluoromethyl-ben 2 y|)-amino]-2-cyclopropyl-6- 
tr.fluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-bis-trifiuoromethyl-ben2yl)-formy|.amino]-2-ethyl-6- 
trifluoromethyl-3.4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S3 4-[(3 I 5-bis-trifluoromethyl-benzyl)-formyl-amino]-2-methyl-6- 
tnfluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2S,4S]4-[acetyK3,5-bis-trifluoromethyl-ben2yl>amino]-2-cyclopropyl-6- 
trifluoromethyl-S^-dihydr^H-quinoline-l-carboxync acid isopropyl ester; 

[2R,4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-formyl-amino]-2-ethyl-6- 
trifluoromethyl-3,4-dihydro-2H-q U inoline-1-carboxyl»c acid ethyl ester; 

[2S I 4S]4-[(3,5-bis-trifl U orbmethyl-ben2yl)-formyl-amino]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-bis-trifIuoromethyl-benzyl).formyl-amino]-2-methyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; and 

[2R 1 4S]4-tacetyl-(3,5-bis-trifIuoromethyl-ben2yl)-amino]-2-methyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of cycloalkano-pyridines having the Formula VI 

c vi r< v ,_ 2 
Formula VI 

and pharmaceutically acceptable salts, enantiomers. or stereoisomers of said 



compounds; 
25 in which 



30 



A v , denotes an aryl containing 6 to 10 carbon atoms, which is optionally 
substituted with up to five identical or different substituents in the form of a 
halogen, nitro, hydroxyl, trifluoromethyl, trifluoromethoxy or a straight-chain or 
branched alkyl, acyl, hydroxyalkyl or alkoxy containing up to 7 carbon atoms 
each, or in the form of a group according to the formula -BNR vi . 3 Rvm. wherein 
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Rv.-3 and Rvi-4 are identical or different and denote a hydrogen, phenyl or 
a straight-chain or branched alkyi containing up to 6 carbon atoms, 

Dv, denotes an aryl containing 6 to 10 carbon atoms, which is optionally 
substituted with a phenyl, nitro, halogen, trifluoromethyl or trifluoromethoxy, or a 
radical according to the formula R v ^-L vr , 




Rvi-6 



or Rvi-9-Tvi-Vvi-Xvi, wherein 

Rvi-s. Rvi-e and R W9 denote, independently from one another, a cycloalkyl 
containing 3 to 6 carbon atoms, or an aryl containing 6 to 10 carbon atom or a 
5- to 7-membered, optionally benzo-condensed, saturated or unsaturated, 
mono-, bi- or tricyclic heterocycle containing up to 4 heteroatoms from the 
series of S. N and/or O. wherein the rings are optionally substituted, in the case 
1 5 of the nitrogen-containing rings also via the N function, with up to five identical 
or different substituents in the form of a halogen, trifluoromethyl. nitro, hydroxyl, 
cyano. carboxyl, trifluoromethoxy, a straight-chain or branched acyl. alkyl. 
alkylthio. alkylalkoxy, alkoxy or alkoxycarbonyl containing up to 6 carbon atoms 
each, an aryl or trifluoromethyl-substituted aryl containing 6 to 10 carbon atoms 
2 0 each, or an optionally benzo-condensed, aromatic 5- to 7-membered 

heterocycle containing up to 3 heteoatoms from the series of S. N and/or O, 
and/or in the form of a group according to the formula BOR V1 . 10 . -SRvmi. 
-S0 2 Rvm2 or BNRvi.13Rvi.14. wherein 

Rvmo, Rvi-11 and Rv,_ 12 denote, independently from one another, an aryl 
25 containing 6 to 10 carbon atoms, which is in turn substituted with up to two 

identical or different substituents in the form of a phenyl, halogen or a straight- 
chain or branched alkyl containing up to 6 carbon atoms, 

Rv.-13 and R VM4 are identical or different and have the meaning of R VM 
and Rvm given above, or 

3 0 R vi-s and/or R VWi denote a radical according to the formula 
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Rvi-7 denotes a hydrogen or halogen, and 

R vw denotes a hydrogen, halogen, azido, trifluoromethyl, hydroxy!, 
trifluoromethoxy, a straight-chain or branched alkoxy or alkyl containing up to 6 
carbon atoms each, or a radical according to the formula 

-NRvmsRvM6i 

wherein 

Rvms and R VM6 are identical or different and have the meaning of R vl . 3 
and Rvm given above, or 

Rvi-7 and R vw together form a radical according to the formula =0 or 
=NRvm7, wherein 

Rvi-17 denotes a hydrogen or a straight-chain or branched alkyl, alkoxy or 
acyl containing up to 6 carbon atoms each, 

U, denotes a straight-chain or branched alkylene or alkenylene chain 
containing up to 8 carbon atoms each, which are optionally substituted with up 
to two hydroxy! groups, 

T V | and X Vi are identical or different and denote a straight-chain or 
branched alkylene chain containing up to 8 carbon atoms, or 
Tvi or X V i denotes a bond, 
2 Q V V i denotes an oxygen or sulfur atom or an BNR VM8 group, wherein 

Rvm8 denotes a hydrogen or a straight-chain or branched alkyl 
containing up to 6 carbon atoms or a phenyl, 

E v , denotes a cycloalkyl containing 3 to 8 carbon atoms, or a straight- 
chain or branched alkyl containing up to S carbon atoms, which is optionally 
25 substituted with a cycloalkyl containing 3 to 8 carbon atoms or a hydroxyl, or a 
phenyl, which is optionally substituted with a halogen or trifluoromethyl, 

Rvm and R V j. 2 together form a straight-chain or branched alkylene chain 
containing up to 7 carbon atoms, which must be substituted with a carbonyl 
group and/or a radical according to the formula 

OH 



(CH 2 ) a C H 2 

I | 2 O-CH, n _ , ... 

6 6 1 - 3 | | V — OR ™ or lt2 0 "(CR VI , 0 R vl ,, b 
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wherein 

a and b are identical or different and denote a number equaling 1, 2 or 3, 
Rvms denotes a hydrogen atom, a cycloalkyl containing 3 to 7 carbon 
atoms, a straight-chain or branched silylaJkyl containing up to 8 carbon atoms, 
5 or a straight-chain or branched alkyl containing up to 8 carbon atoms, which is 
optionally substituted with a hydroxyl, a straight-chain or a branched alkoxy 
containing up to 6 carbon atoms or a phenyl, which may in turn be substituted 
with a halogen, nitro, trifluoromethyl, trifluoromethoxy or phenyl or tetrazole- 
substituted phenyl, and an alkyl that is optionally substituted with a group 
10 according to the formula BOR v ,.22, wherein 

Rvi-22 denotes a straight-chain or branched acyl containing up to 4 
carbon atoms or benzyl, or 

Rvi-19 denotes a straight-chain or branched acyl containing up to 20 
carbon atoms or benzoyl, which is optionally substituted with a halogen, 
15 trifluoromethyl, nitro or trifluoromethoxy, or a straight-chain or branched 
fluoroacyl containing up to 8 carbon atoms, 

Rvi-20 and R^ 2 i are identical or different and denote a hydrogen, phenyl 
or a straight-chain or branched alkyl containing up to 6 carbon atoms, or 

Rvi-20 and R VI _ 21 together form a 3- to 6-membered carbocyclic ring, and 
2 0 a the carbocyclic rings formed are optionally substituted, optionally also 
geminally, with up to six identical or different substituents in the form of 
trifluoromethyl, hydroxyl, nitrile, halogen, carboxyl, nitro, azido, cyano, cycloalkyl 
or cycloalkyloxy containing 3 to 7 carbon atoms each, a straight-chain or 
branched alkoxycarbonyl, alkoxy or alkylthio containing up to 6 carbon atoms 

2 5 each, or a straight-chain or branched alkyl containing up to 6 carbon atoms, 

which is in turn substituted with up to two identical or different substituents in the 
form of a hydroxyl, benzyloxy, trifluoromethyl, benzoyl, a straight-chain or 
branched alkoxy, oxyacyl or carboxyl containing up to 4 carbon atoms each 
and/or a phenyl, which may in turn be substituted with a halogen, trifluoromethyl 

3 0 or trifluoromethoxy, and/or the carbocyclic rings formed are optionally 

substituted, also geminally, with up to five identical or different substituents in 
the form of a phenyl, benzoyl, thiophenyl or sulfonylbenzyl. which in turn are 
optionally substituted with a halogen, trifluoromethyl, trifluoromethoxy or nitro, 
and/or optionally in the form of a radical according to the formula 
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1,2 ^^( CH 2)c\^ ■ 

-S0 2 -C 6 H 5 , -(CO) d NR v , 23 R v , 24 or =0. 

wherein 

c is a number equaling 1, 2, 3 or 4, 
d is a number equaling 0 or 1 , 

Ru-23 and Rv_ 24 are identical or different and denote a hydrogen 
cycioalkyl containing 3 to 6 carbon atoms, a straight-chain or branched alky, 
containing up to 6 carbon atoms, benzyl or phenyl, which is optionally 
substituted with up to two identical or different substituents in the form of 
halogen, trifiuoromethyl, cyano, phenyl or nitro, and/or the carbocyclic rings 
formed are optionally substituted with a spiro-.inked radical according to the' 
formula a 

/W V| -Y V1 R^v^Rv^ (~\ 

wherein 

W v , denotes either an oxygen atom or a sulfur atom, 
Y VI and Y=v, together form a 2- to 6-membered straight-chain or 
branched alkylene chain, 

e is a number equaling 1 , 2, 3, 4, 5, 6 or 7, 
f is a number equaling 1 or 2, 

Rvi-25, Rvmb. R v ,. 27 , Rvw,, R VI . 29) R VI . 30 and R VI . 31 are identical or different 
and denote a hydrogen, trifiuoromethyl, phenyl, halogen or a straight-chain or 
branched alkyl or alkoxy containing up to 6 carbon atoms each, or 

Rv,. 25 and R vl - 26 or R^ and R^ each together denote a straight-chain 
or branched alkyl chain containing up to 6 carbon atoms or 

Rv.- 2 s and Rvwe or R v , 27 and R^ each together form a radical 
according to the formula 

W VI CH, 



Wv, (CH 2 ) g 

wherein 

W v , has the meaning given above, 
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10 



9 is a number equaling 1, 2. 3, 4, 5, 6 or 7, 

Rv.- 32 and Rv, 3 3 together form a 3- to 7-membered heterocycle. which 
contains an oxygen or sulfur atom or a group according to the formula SO. S0 2 
or BNRvi-34. wherein 

R VI .34 denotes a hydrogen atom, a phenyl, benzyl, or a straight-chain or 
branched alkyl containing up to 4 carbon atoms, and salts and N oxides thereof 

with the exception of 5(6H)-quinolones, 3-ben 2 oyl-7,8-dihydro-2,7.7-trimeth y l-4- 
phenyl. 

Compounds of Formula VI and their methods of manufacture are disclosed 
in European Patent Application No. EP 818448 A1, United States Patent No. 
6,207,671 and United States Patent No. 6,069,148, all of which are incorporated 
herein by reference in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of the 
following compounds of Formula VI: 

1 5 2 - c yclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4- 
trifluoromethylbenzoylH,6,7.8-tetrahydro-1H-quinolin-5-one; 

2-cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4- 
trifluoromethylbenzoyl)-7,8-dihydro-6H-quinolin-5-one; 

[2-cycIopentyl-4-(4-fluorophenyl)-5-hydroxy-7,7-dimethyl-5,6,7,8- 
2 0 tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanone; 

[5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-7,7- 
dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanone; 

f5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-7,7- 
dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanol; 

5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-3-[fluoro- 
(4-trifluoromethylphenyl)-methyl]-7,7-dimethyl-5,6,7,8-tetrahydroquinoline; and 

2-cyclopentyl-4-(4-fluorophenyl)- 3-[fluoro-(4-trifluoromethylphenyl)- 
methyl]-7,7-dimethyl-5,6,7,8-tetrahydroquinolin-5-ol. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of substituted-pyridines having the Formula VII 



25 
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Formula VII 

or a pharmaceutically acceptable salt or tautomer thereof, 
wherein 

5 R VII . 2 and Rvn-6 are independently selected from the group consisting of 

hydrogen, hydroxy, alkyl, fluorinated alkyl, fluorinated aralkyl, chlorofluorinated 
alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, alkoxyalkyl, and 
alkoxycarbonyl; provided that.at least one of Rv„. 2 and is fluorinated alkyl, 
chlorofluorinated alkyl or alkoxyalkyl; 
1 0 Rvn-3 is selected from the group consisting of hydroxy, amido, 

arylcarbonyl, heteroarylcarbonyl, hydroxymethyl 
-CHO, 

-C0 2 Rv,|.7, wherein R V1I . 7 is selected from the group consisting of hydrogen, alkyl 
and cyanoalkyl; and 

5a 

j 3 R VII-16a 
15 H 

wherein Rvinsa is selected from the group consisting of hydroxy, 
hydrogen, halogen, alkylthio, alkenyithio, alkynylthio, arylthio, heteroarylthio, 
heterocyclylthio, alkoxy, alkenoxy, alkynoxy, aryloxy, heteroaryloxy and 
heterocyclyloxy, and 

Rvinea is selected from the group consisting of alkyl, haloalkyl, aikenyl, 
haloalkenyl, alkynyl, haioalkynyl, aryl, heteroaryl, and heterocyclyl, arylalkoxy, 
trialkylsilyloxy; 

Rvim is selected from the group consisting of hydrogen, hydroxy, 
halogen, alkyl. aikenyl, alkynyl, cycloalkyl, cycloalkenyl, haloalkyl, haloalkenyl, 
haioalkynyl, aryl, heteroaryl, heterocyclyl, cycloalkylalkyl, cycloalkenylalkyl, 
aralkyl, heteroarylalkyl, heterocyclylalkyl, cycloalkylalkenyl, cycloalkenylalkenyl, 
aralkenyl, hetereoarylalkenyl, heterocyclylalkenyl, alkoxy, alkenoxy, alkynoxy, 
aryloxy, heteroaryloxy, heterocyclyloxy, alkanoyloxy, alkenoyloxy, alkynoyloxy, 
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ar 



ryloyloxy, heteroaroyloxy, heterocyciyloyloxy, alkoxycarbonyi, 
alkenoxycarbonyl, alkynoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, 
heterocyclyloxycarbonyl, thio, alkylthio, alkenylthio, alkynylthio, arylthio, 
heteroarylthio. heterocyclylthio, cycloalkylthio, cycloalkenylthio, alkylthioalkyl, 
alkenylthioalkyl, alkynylthioalkyl, arylthioalkyl, heteroarylthioalkyl, 
heterocyclylthioalkyl, alkylthioalkenyl. alkenylthioalkenyl, alkynylthioalkenyl, 
arylthioalkenyl, heteroarylthioalkenyl, heterocyclythioalkenyl, alkylamino, 
alkenylamino, alkynylamino, arylamino, heteroarylamino, heterocyclylamino, 
aryldialkylamino, diarylamino, diheteroarylamino, alkylarylamino, 
alkylheteroarylamino, arylheteroarylamino, trialkylsilyl, trialkenylsilyl, triarylsilyl, 
-CO(0)N(R v „. 8a R vll _ 8b ), wherein R v , Wa and R VIWb are independently selected from 
the group consisting of alkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, - 
S0 2 R v „. 9 , wherein R V1 ,. 9 is selected from the group consisting of hydroxy, alkyl, 
alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, -OPfOXORv,,.^) (OR vl M 0 b), 
wherein R VIMOa and R v „. 10b are independently selected from the group consisting 
of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, 
and -OP(S) (ORv„. 11a ) (OR V ii. 11b ). wherein R VM . 11a and R VIM1b are independently 
selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, heteroaryl and 
heterocyclyl; 

Rvu-5 is selected from the group consisting of hydrogen, hydroxy, 
halogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, haloalkyl, haloalkenyl, 
haloalkynyl, aryl, heteroaryl, heterocyclyl, alkoxy, alkenoxy, alkynoxy, aryloxy. 
heteroaryloxy, heterocyclyloxy, alkylcarbonyloxyalkyl, alkenylcarbonyloxyalkyl, 
alkynylcarbonyloxyalkyl, arylcarbonyloxyalkyl, heteroarylcarbonyloxyalkyl, 
heterocyclylcarbonyloxyalkyl, cycloalkylalkyl, cycloalkenylalkyl, aralkyl, 
heteroarylalkyl, heterocyclylalkyl, cycloalkylalkenyl, cycloalkenylalkenyl, 
aralkenyl, heteroarylalkenyl, heterocyclylalkenyl, alkylthioalkyl. 
cycloalkylthioalkyl, alkenylthioalkyl, alkynylthioalkyl, arylthioalkyl, 
heteroarylthioalkyl, heterocyclylthioalkyl, alkylthioalkenyl, alkenylthioalkenyl, 
alkynylthioalkenyl, arylthioalkenyl. heteroarylthioalkenyl. heterocyclylthioalkenyl, 
alkoxyalkyl, alkenoxyalkyl, alkynoxylalkyl. aryloxyalkyl, heteroaryloxyalkyl. 
heterocyclyloxyalkyl, alkoxyalkenyl, alkenoxyalkenyl, alkynoxyalkenyl. 
aryloxyalkenyl. heteroaryloxyalkenyl, heterocyclyloxyalkenyl, cyano, 
hydroxymethyl, -C0 2 R VIM4 . wherein R vlM4 is selected from the group consisting 
3 5 of alkyl, alkenyl, alkynyl. aryl, heteroaryl and heterocyclyl; 
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p 

| VIM5b 

^Vll-16b 

H 

i 

wherein R VIM5b is selected from the group consisting of hydroxy 
hydrogen, halogen, a.ky.thio. alkenylthio, alkynylthio, arylthio, heteroarylthio 
heterocyclylthio, alkoxy. alkenoxy, alkynoxy, aryloxy, heteroaryloxy, 
heterocyclyloxy, aroyloxy, and alkylsulfonyloxy, and 

tW is selected form the group consisting of alkyl, alkenyl, alkynyl 
aryl, heteroaryl, heterocyclyl. arylalkoxy, and trialkylsilyloxy; 

-CH 2 -S-C-N X 

^VII-18 

wherein R VIM7 and R VIM8 are independently selected from the group 
consisting of alkyl, cycloalkyl. alkenyl, a.kynyl, aryl, heteroaryl and heterocycli- 
cs 
II 



C -R v , 



11-19 



wherein R VIM9 is selected from the group consisting of alkyl, cycloalkyl 
alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl. -SR V( , 20 . -OR VI , 2 , and BR VN . 
22C0 2 R V ||. 2 3, wherein 

R v „- 2 o is selected from the group consisting of alkyl. alkenyl, alkynyl aryl 
heteroaryl, heterocyclyl, aminoaikyl, aminoalkenyl, aminoalkynyl, aminoaryl 
ammoheteroaryl, aminoheterocyclyl, alkylheteroarylamino, arylheteroarylamino, 

Rv,.- 2 i is selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl, 

Rvn. 22 is selected from the group consisting of alkylene or arylene, and 
R v „-23 is selected from the group consisting of alkyl, alkenyl. alkynyl, aryl, 
heteroaryl, and heterocyclyl; 

O 
II 
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wherein R VII _ 24 is selected from, the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, aralkyl, aralkenyl, and 
aralkynyl; 



C =N 



- C ^VII-25 

t 

5 wherein R v „.2s is heterocyclylidenyl; 

-CH 2 -N 

\ 

t 

wherein R ViU26 and R VI( . 27 are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl; 

II 

- C - NH 2 

O s 

II H 
-C-C-NH 2 

O R 

II /^"-28 

- CH 2 - S - C - N 

\ 

10 R V ||-29 



wherein R v ,|. 2a and Rv,,^ are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, alkenyl. alkynyl. aryl, heteroaryl, and 
15 heterocyclyl; 

O O 
II II 

- C -P - R 

^VII-31 
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wherein R VII . 30 and R vn . 31 are independently alkoxy, alkenoxy, alkynoxy, 
aryioxy, heteroaryloxy, and heterocyclyioxy; and 

j|^VI|.32 

- C - S - R V|W3 

wherein R vil . 32 and R v „.33 are independently selected from the group 
5 consisting of hydrogen, alkyl, cycloalkyl, alkenyl. alkynyl, aryl, heteroaryl, and 
heterocyclyl; 

H 

I 

-C=N-OH 

C == =. C " SI (R V ll-36)3. 

wherein R VIW6 is selected from the group consisting of alkyl, alkenyl, 
aryl, heteroaryl and heterocyclyl; 

N 

\ 

10 R V ||-38 

wherein Rv,,. 37 and R VII _ 38 are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl; 

y^VII-39 

- N = C 

\ 

wherein R v „. 39 is selected from the group consisting of hydrogen, alkoxy, 
alkenoxy, alkynoxy, aryioxy, heteroaryloxy, heterocyclyioxy, alkylthio, 
alkenylthio, alkynylthio, arylthio, heteroarylthio and heterocyclylthio, and 

Rvimo is selected from the group consisting of haloalkyl, haloalkenyl, 
haloalkynyl, haloaryl, haloheteroaryl, haloheterocyclyl, cycloalkyl. cycloalkenyl. 
heterocyclylalkoxy, heterocyclylalkenoxy, heterocyclylalkynoxy, alkylthio, 
alkenylthio, alkynylthio, arylthio, heteroarylthio and heterocyclylthio; 

-N=R V | M1 , 
wherein R V , M1 is heterocyclylidenyl; 
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- NI W C -»W 
wherein R VIM2 is selected from the group consisting of hydrogen, alkyl, 
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl, and 

R V ,M3 is selected from the group consisting of hydrogen, alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, cycloalkenyl, haloalkyl, 
haloalkenyl, haloalkynyl, haloaryl. haloheteroaryl, and haloheterocyclyl; 

O 
II 

-NH-C-NH-R^ < 

wherein R VII-M is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl. alkynyl, aryl, heteroaryl and heterocyclyl; 

- N = S = O; 

- N = C = S; 

- N = C = O; 

- N 3 ; 
- SRvii.45 

wherein R V im 5 is selected from the group consisting of hydrogen, alkyl, 
alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, haloalkyl, haloalkenyl, 
haloalkynyl, haloaryl, haloheteroaryl, haloheterocyclyl. heterocyclyl, 
cycloalkylalkyl, cycloalkenylalkyl, aralkyl, heteroarylalkyl, heterocyclylalkyl, 
cycloalkylalkenyl, cycloalkenylalkenyl. aralkenyf, heteroarylalkenyl, 
heterocyclylalkenyl, alkylthioalkyl, alkenylthioalkyl, alkynylthioalkyl. 
arylthioalkyl.heteroarylthioalkyl, heterocyclylthioalkyl, alkylthioalkenyl, 
alkenylthioalkenyl, alkynylthioalkenyl. arylthioalkenyl, heteroarylthioalkenyl, 
heterocyclylthioalkenyl, aminocarbonylalkyl, aminocarbonylalkenyl, 
aminocarbonylalkynyl, aminocarbonylaryl, aminocarbonylheteroaryl, and 
aminocarbonylheterocyclyl, 

-SRvn_»6. and -CH2RV11-471 

wherein R V1M6 is selected from the group consisting of alkyl, alkenyl, 
alkynyl, aryl, heteroaryl and heterocyclyl, and 

Rviw7 is selected from the group consisting of hydrogen, alkyl, alkenyl, 
alkynyl, aryl, heteroaryl and heterocyclyl; and 



WO 03/000235 



PCT/IB02/01783 



55 



^VII-48 



-S-CH 

\ 

^VII-49 

i 

wherein R V |wa is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, and 

Rvn-t9 is selected from the group consisting of alkoxy, alkenoxy, 
5 alkynoxy, aryloxy, heteroaryloxy, heterocyclyloxy, haloalkyl, haloalkenyl, 
haloalkynyl, haloaryl, haloheteroaryl and haloheterocyclyl; 

O 

" S " C ~ R VII-50 

t 

wherein Rvi,.5o is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, alkoxy, alkenoxy, 
10 alkynoxy, aryloxy. heteroaryloxy and heterocyclyloxy; 

O 
II 

» 

wherein Rvn-si is selected from the group consisting of alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, heterocyclyl, haloalkyl, haloalkenyl, haloalkynyl, 
haloaryl, haloheteroaryl and haloheterocyclyl; and 

O 
II 

" ^| " R VII-53 
15 O 

t 

wherein Rvn-sa is selected from the group consisting of alkyl, alkenyl, 
alkynyl, aryl, heteroaryl and heterocyclyl; 

provided that when R v ,t- 5 is selected from the group consisting of 
heterocyclylalkyl and heterocyclylalkenyl, the heterocyclyl radical of the 
2 0 corresponding heterocyclylalkyl or heterocyclylalkenyl is other than 5-lactone; 
and 

provided that when R V) u is aryl, heteroaryl or heterocyclyl, and one of 
Rvn-2 and R V im> is trifluoromethyl, then the other of R V ii- 2 and R V iu> is 
difluoromethyl. 
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Compounds of Formula VII and their methods of manufacture are 
disclosed in PCT Publication No. WO 9941237-A1, which is incorporated herein 
by reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor of Formula VII is dimethyl 

5,5-dithiobis[2-difluoromethyl-4-(2-methylpropyl)-6-(trifiuoromethyl)-3-pyridine- 
carboxylate]. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of substituted biphenyls having the Formula VIII 

^Vlll 




Formula VIII 

10 or a pharmaceutical^ acceptable salt, enantiomers, or stereoisomers thereof, 
in which 

A v „, stands for aryl with 6 to 10 carbon atoms, which is optionally 
substituted up to 3 times in an identical manner or differently by halogen, 
hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl, 
15 acyl, or alkoxy with up to 7 carbon atoms each, or by a group of the formula 

-NRvhmRvhi-2, wherein 
Rvin-1 and R V |„_ 2 are identical or different and denote hydrogen, phenyl, or 
straight-chain or branched alkyl with up to 6 carbon atoms, 

Dvm stands for straight-chain or branched alkyl with up to 8 carbon 
2 0 atoms, which is substituted by hydroxy, 

E VII , and L v „i are either identical or different and stand for straight-chain 
or branched alkyl with up to 8 carbon atoms, which is optionally substituted by 
cycloalkyl with 3 to 8 carbon atoms, or stands for cycloalkyl with 3 to 8 carbon 
atoms, or 

25 Evw nas th® above-mentioned meaning and 

L VI „ in this case stands for aryl with 6 to 10 carbon atoms, which is 
optionally substituted up to 3 times in an identical manner or differently by 
halogen, hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or 
branched alkyl, acyl, or alkoxy with up to 7 carbon atoms each, or by a group of 

3 0 the formula 
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-NR V iii-3Rviim, wherein 
Rvm-3 and R V1IU are identical or different and have the meaning given 
above for R V | IM and R vm _ 2 , or 

E vm stands for straight-chain or branched alkyl with up to 8 carbon 
atoms, or stands for aryl with 6 to 10 carbon atoms, which is optionally 
substituted up to 3 times in an identical manner or differently by halogen, 
hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl, 
acyl, or alkoxy with up to 7 carbon atoms each, or by a group of the formula 

-NRvw-sRvm-e, wherein 
Rv.». 5 and R V1IW are identical or different and have the meaning given 
above for R v „,_, and R VI „_ 2 , and 

Lvm in this case stands for straight-chain or branched alkoxy with up to 8 
carbon atoms or for cycloalkyloxy with 3 to 8 carbon atoms, 
Tvm stands for a radical of the formula 

p . y JJvill-SV/Rvill-iO 

Vl "- 8 wherein 
Rvni-7 and Rv,, w are identical or different and denote cycloalkyl with 3 to 8 
carbon atoms, or aryl with 6 to 10 carbon atoms, or denote a 5- to 7-member 
aromatic, optionally benzo-condensed. heterocyclic compound with up to 3 
heteroatoms from the series S, N and/or O, which are optionally substituted up 
to 3 times in an identical manner or differently by trifluoromethyl, 
trifluoromethoxy, halogen, hydroxy, carboxyl, by straight-chain or branched 
alkyl, acyl, alkoxy, or alkoxycarbonyl with up to 6 carbon atoms each, or by 
phenyl, phenoxy, or thiophenyl. which can in turn be substituted by halogen, 
trifluoromethyl. or trifluoromethoxy, and/or the rings are substituted by a group 
25 of the formula 

-NRviiMiRvin-i2. wherein 
Rviii-ii and Rv,i M2 are identical or different and have the meaning given 
above for R VI1M and R vm . 2> 

X vlll denotes a straight or branched alkyl chain or alkenyl chain with 2 to 
3 0 10 carbon atoms each, which are optionally substituted up to 2 times by 
hydroxy, 

Rvm-9 denotes hydrogen, and 



20 



BNSOOCID: <WO O300O23SA 1 _l_> 



W U 0 J/UOOZ PC 1/11*02/0 ; 



58 

Rvmho denotes hydrogen, halogen, azido, trifiuoromethyl, hydroxy, 
mercapto, trifluoromethoxy, straight-chain or branched alkoxy with up to 5 
carbon atoms, or a radical of the formula 

-NRviii.13Rvni.14. wherein 
5 RviiM3 and Rvm-u are identical or different and have the meaning given 

above for Rvhh and Rvm-2, or 

Rvui-9 and R V m-io form a carbonyl group together with the carbon atom. 
Compounds of Formula VIII are disclosed in PCT Publication No. WO 
9804528, which is incorporated herein by reference in its entirety for all 
1 0 purposes. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of substituted 1,2,4-triazoles having the Formula IX 

N-N 

R ^c>:k, 

k ix-i N 1 
I 

R IX-2 



" R IX-3 



Formula IX 

or a pharmaceutical^ acceptable salt or tautomer thereof; 
15 wherein R, x .i is selected from higher alkyl, higher alkenyl, higher alkynyl, 

aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, alkylthioalkyl, arylthioalkyl, and 
cycloalkylalkyl; 

wherein R, x . 2 is selected from aryl, heteroaryl, cycloalkyl, and 
cycloalkenyl, wherein 
2 0 R, x _2 is optionally substituted at a substitutable position with one or more 

radicals independently selected from alkyl, haloalkyl, alkylthio, alkylsulfinyl, 
alkylsulfonyl, alkoxy, halo, aryloxy, aralkyloxy, aryl, aralkyl, aminosulfonyl, 
amino, monoalkylamino and dialkylamino; and 

wherein R| X . 3 is selected from hydrido, -SH and halo; 
2 5 provided R IX . 2 cannot be phenyl or 4-methyiphenyl when R IX ., is higher alkyl and 
when R(x. 3 is BSH. 

Compounds of Formula IX and their methods of manufacture are 
disclosed in PCT Publication No. WO 9914204, which is incorporated herein by 
reference in its entirety for all purposes. 
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In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula IX: 

2,4-dihydro-4-(3-methoxyphenyl)-5-tridecyl-3H-1,2,4-tria2ole-3-thione; 
2,4-dihydro-4-(2-fluorophenyl)-5-tridecyl-3H-1 ) 2,4-tria20le-3-thione; 
5 2 ^- din y dro - 4 -( 2 -methylphenyl)-5-tridecyl-3H-1,2,4-triazole-3-thione; 

2,4-dihydro-4.(3-chlorophenyl)-5-tridecyl-3H.1,2,4-triazole-3-thione;' 
2, 4-dihydro-4-(2-methoxyphenyl).5-tridecyl-3H-1 ,2,4-triazole-3-thione; 
2,4-dihydro-4-(3-methylphenyl)-5-tridecyl-3H-1,2.4-triazole-3-thione; 
4-cyclohexyl-2,4-dihydro-5-tridecyl-3H-1 ,2.4-triazole-3-thione; 

10 2 ' 4 - dih ydro-4-(3-pyridyl)-5-tridecy|.3H-1,2,4-triazole-3-thione; 

2 I 4-dihydro-4-(2-ethoxyphenyl)-5-tridecyl-3H-1,2.4-triazole-3-thione; 
2,4-dihydro-4-(2,6-dimethylphenyl)-5-tridecyl-3H-1 I 2,4-triazole-3-thione; 
2 l 4-dihydro-4-(4-phenoxyphenyl)-5-tridecyl-3H-1,2,4-triazole-3-thione; 
4-(1 ,3-benzodioxol-5-yl)-2,4-dihydro-5-tridecyl-3H-1 ,2,4- triazole-3- 

15 thione; 

4-(2-chlorophenyl)-2,4-dihydro-5-tridecyl-3H-1,2,4-triazole-3-thione; 

2,4-dihydro-4-(4-methoxyphenyl)-5-tridecyl-3H-1,2,4-triazole-3-thione; 

2,4-dihydro-5-tridecyl-4-(3-trifIuoromethylphenyl)-3H-1.2,4-triazole-3- 
thione; / 

2 0 - 2,4-dihydro-5-tridecyl-4-(3-fluorophenyl)-3H-1 ,2.4-triazole-3-thione; 

• 4-(3-chloro-4-methylphenyl)-2.4-dihydro-5-tridecyl-3H-1,2,4-triazole-3- 
thione; 

2,4-dihydro-4-(2-methylthiophenyl)-5-tridecyl-3H-1,2,4-triazole-3-thione; 
4-(4-benzyloxyphenyl)-2,4-dihydro-5-tridecyl-3H-1,2,4-triazole-3-thione; 
2 5 2.4-dihydro-4-(2-naphthyl)-5-tridecyl-3H-1 ,2,4-triazole-3-thione; 

2,4-dihydro-5-tridecyl-4-(4-trifluoromethylphenyl)-3H-1,2,4-triazole-3- 

thione; 

2,4-dihydro-4-(1 -naphthyl)-5-tridecyl-3H-1 ,2,4-triazole-3-thione; 
2,4-dihydro-4-(3-methylthiophenyl)-5-tridecyl-3H-1,2,4-triazole-3-thione; 
0 2,4-dihydro-4-(4-methylthiophenyl)-5-tridecyl-3H-1 ,2,4-triazole-3-thione; 

2,4-dihydro-4-(3,4-dimethoxyphenyl)-5-tridecyl-3H-1,2,4-triazole-3- 

thione; 

2,4-dihydro-4-(2,5-dimethoxyphenyl)-5-tridecyl-3H-1,2,4-triazole-3- 

thione; 
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2 I 4-dihydro-4-(2-methoxy-5-chlorophenyl)-5-tridecyl-3H-1,2,4-triazole-3- 

thione; 

4-(4-aminosulfonylphenyl)-2,4-dihydro-5-tridecyl-3H-1,2,4-triazole-3- 

thione; 

2,4-dihydro-5-dodecyl-4-(3-methoxyphenyl)-3H-1,2 : 4-triazole-3-thione; 

2,4-dihydro-4-(3-methoxyphenyl)-5-tetradecyl-3H-1,2,4-triazole-3-thione; 

2,4-dihydro-4-(3-methoxyphenyl)-5-undecyl-3H-1,2,4-triazole-3-thione; 

and 

2.4-dihydro-(4-methoxyphenyl)-5-pentadecyl-3H-1,2.4-triazole-3-thione. 
Another class of CETP inhibitors that finds utility with the present 
invention consists of hetero-tetrahydroquinolines having the Formula X 




Formula X 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers or N- 
oxides of said compounds; 
in which 

A x represents cycloalkyl with 3 to 8 carbon atoms or a 5 to 7-membered, 
saturated, partially saturated or unsaturated, optionally benzo-condensed 
heterocyclic ring containing up to 3 heteroatoms from the series comprising S, N 
and/or O, that in case of a saturated heterocyclic ring is bonded to a nitrogen 
function, optionally bridged over it, and in which the aromatic systems 
mentioned above are optionally substituted up to 5-times in an identical or 
different substituents in the form of halogen, nitro, hydroxy, trifluoromethyl, 
trifluoromethoxy or by a straight-chain or branched alkyl, acyl, hydroxyalkyl or 
alkoxy each having up to 7 carbon atoms or by a group of the formula BNR X . 

3Rx-«. 

in which 

Rx-3 and R X -4 are identical or different and denote hydrogen, phenyl or 
straight-chain or branched alkyl having up to 6 carbon atoms, 
or 
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A x represents a radical of the formula 



15 



20 




D x represents an aryl having 6 to 10 carbon atoms, that is optionally 
substituted by phenyl, nitro, halogen, trifluormethyl or trifluormethoxy, or it 
represents a radical of the formula 




x X-6 



*x- 5 — L x — or R X . 9 _T X _V X — X x 

10 in which 

Rx-5. Rx-6 and R x . 9 independently of one another denote cycloalkyl 
having 3 to 6 carbon atoms, or an aryl having 6 to 10 carbon atoms or a 5- to 7- 
membered aromatic, optionally benzo-condensed saturated or unsaturated, 
mono-, bh or tricyclic heterocyclic ring from the series consisting of S, N and/or 
O, in which the rings are substituted, optionally, in case of the nitrogen 
containing aromatic rings via the N function, with up to 5 identical or different 
substituents in the form of halogen, trifluoromethyl, nitro, hydroxy, cyano, 
carbonyl, trifluoromethoxy, straight straight-chain or branched acyl, alkyl, 
alkylthio, alkylalkoxy, alkoxy, or alkoxycarbonyl each having up to 6 carbon 
atoms, by aryl or trifluoromethyl-substituted aryl each having 6 to 1 0 carbon 
atoms or by an, optionally benzo-condensed, aromatic 5- to 7-membered 
heterocyclic ring having up to 3 heteroatoms from the series consisting of S N 
and/or O. and/or substituted by a group of the formula BOR X . 10 . -SR^, S0 2 R x ' 
12 or BNR x . 13 Rx.i4 , 
2 5 in which _ 

Rx-io. Rx-n and R x . 12 independently from each other denote aryl having 6 
to 10 carbon atoms, which is in turn substituted with up to 2 identical or different 
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substituents in the form of phenyl, halogen or a straight-chain or branched alkyl 
having up to 6 carbon atoms, 

Rx-i3 and R x . 14 are identical or different and have the meaning of R x . 3 
and R x _« indicated above, 
or 

Rx-5 and/or R x . 6 denote a radical of the formula 

or . 

R X -7 denotes hydrogen or halogen, and 

Rx-a denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, 
trifluoromethoxy, straight-chain or branched alkoxy or alkyl having up to 6 
carbon atoms or a radical of the formula 
BNRx-isRx-16, 
in which 

Rx-15 and R x .i 6 are identical or different and have the meaning of R x . 3 
and R X -4 indicated above, 
or 

R X -7 and R x _8 together form a radical of the formula =0 or =NR X _ 17 , 
in which 

Rx-17 denotes hydrogen or straight chain or branched alkyl, alkoxy or 
acyl having up to 6 carbon atoms, 

L x denotes a straight chain or branched alkylene or alkenylene chain 
having up to 8 carbon atoms, that are optionally substituted with up to 2 hydroxy 
groups, 

T x and X x are identical or different and denote a straight chain or 
branched alkylene chain with up to 8 carbon atoms 
or 

T x or X x denotes a bond, 

V x represents an oxygen or sulfur atom or an BNR x . 18 -group, in which 
R x . 18 denotes hydrogen or straight chain or branched alkyl with up to 6 
carbon atoms or phenyl, 
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E x represents cycloaikyl with 3 to 8 carbon atoms, or straight chain or 
branched alkyl with up to 8 carbon atoms, that is optionally substituted by 
cycloaikyl with 3 to 8 carbon atoms or hydroxy, or represents a phenyl, that is 
optionally substituted by halogen or trifluoromethyl, 

R x -i and R x . 2 together form a straight-chain or branched alkylene chain 
with up to 7 carbon atoms, that must be substituted by carbonyl group and/or by 
a radical with the formula 



(CH 2 ) a — CH 2 OH 

\-2l) b 



i I 1,3 O CH 2 O-7 _ QR O^NrR P 

O^O _ i I V t ° Rx " 19 or 1,2 | (CR x-2o R > 



in which a and b are identical or different and denote a number equaling 1 2 or 
3, 

Rx-19 denotes hydrogen, cycloaikyl with 3 up to 7 carbon atoms, straight 
chain or branched silylalkyl with up to 8 carbon atoms or straight chain or 
branched alkyl with up to 8 carbon atoms, that are optionally substituted by 
1 5 hydroxyl, straight chain or branched alkoxy with up to 6 carbon atoms or by 
phenyl, which in turn might be substituted by halogen, nitro, trifluormethyl, 
trifluoromethoxy or by phenyl or by tetrazole-substituted phenyl, and alkyl, 
optionally be substituted by a group with the formula BORx.22, 
in which 

2 0 R x-22 denotes a straight chain or branched acyl with up to 4 carbon 

atoms or benzyl, 
or 

Rx-19 denotes straight chain or branched acyl with up to 20 carbon atoms 
or benzoyl , that is optionally substituted by halogen , trifluoromethyl, nitro or 
2 5 trifluoromethoxy, or it denotes straight chain or branched fluoroacyl with up to 8 
carbon atoms and 9 fluorine atoms, 

Rx-20 and Rx-21 are identical or different and denote hydrogen, phenyl or 
straight chain or branched alkyl with up to 6 carbon atoms, 
or 

Rx.20 and R x . 21 together form a 3- to 6- membered carbocyclic ring, and 
the carbocyclic rings formed are optionally substituted, optionally also geminally, 
with up to six identical or different substituents in the form of triflouromethyl, 
hydroxy, nitrile, halogen, carboxyl, nitro, azido, cyano, cycloaikyl or 
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cycloalkyloxy with 3 to 7 carbon atoms each, by straight chain or branched 
alkoxycarbonyl, alkoxy or alkylthio with up to 6 carbon atoms each or by straight 
chain or branched alkyl with up to 6 carbon atoms, which in turn is substituted 
with up to 2 identically or differently by hydroxy!, benzyloxy, trifluoromethyl, 
benzoyl, straight chain or branched alkoxy, oxyacyl or carbonyl with up to 4 
carbon atoms each and/or phenyl, which may in turn be substituted with a 
halogen, trifuoromethyt or trifluoromethoxy. and/or the formed carbocyclic rings 
are optionally substituted, also geminally, with up to 5 identical or different 
substituents in the form of phenyl, benzoyl, thiophenyl or sulfonylbenzyl, which 
in turn are optionally substituted by halogen, trifluoromethyl, trifluoromethoxy or 
nitro, and/or optionally are substituted by a radical with the formula 

1,2 ACHJc • 



-S0 2 -C 6 H 5 , -(CO^NRx^Rx-*, or =O f 

in which 

15 c denotes a number equaling 1 , 2, 3, or 4, 

d denotes a number equaling 0 or 1 , 

Rx-23 and R x . 2 4 are identical or different and denote hydrogen, cycloalkyl 
with 3 to 6 carbon atoms, straight chain or branched alkyl with up to 6 carbon 
atoms, benzyl or phenyl, that is optionally substituted with up to 2 identically or 
differently by halogen, trifluoromethyl, cyano, phenyl or nitro, and/or the formed 
carbocyclic rings are substituted optionally by a spiro-linked radical with the 
formula 



'W x -Y x R X . 25V R X . 26 \ / R 

X-Y'x 




'X-32 



(CR x . 29 R X -3o) f , V - / or Rx - 33 

25 in which 

W x denotes either an oxygen or a sulfur atom 

Y x and Y' x together form a 2 to 6 membered straight chain or branched 
alkylene chain, 

e denotes a number equaling 1 , 2, 3, 4, 5, 6, or 7, 
3 0 f denotes a number equaling 1 or 2, 
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Rx-25, Rx-26, Rx- 2 7 , R x . 28> R x . 29> R x . 30 and R x . 31 are identical or different 
and denote hydrogen, trifluoromethyl. phenyl, halogen or straight chain or 
branched alkyl or alkoxy with up to 6 carbon atoms each, 
or 



30 



Rx-25 and R x . 26 or R x _ 27 and R^ respectively form together a straight 
chain or branched alkyl chain with up to 6 carbon atoms, 



or 



Rx-25 and R x . 26 or R x . 27 and R x . 28 each together form a radical with the 

formula 

w x— CH 2 



10 - W x (CH 2 ) g 

in which 

W x has the meaning given above, 
g denotes a number equaling 1, 2, 3, 4, 5, 6, or 7, 

Rx-32 and R x ^ 3 form together a 3- to 7- membered heterocycle, which 
contains an oxygen or sulfur atom or a group with the formula SO, SO z or 

-NRx.34. 

in which 

Rx-34 denotes hydrogen, phenyl, benzyl or straight or branched alkyl with 
up to 4 carbon atoms. 

Compounds of Formula X and their methods of manufacture are 
disclosed in PCT Publication No. WO 9914215, which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula X: 

2-cyclopentyl-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-3-(4- 
trifluoromethylbenxoyl)-5,6,7,8-tetrahydroquinoline; 

2-cyclopentyl-3-[fluoro-(4-trifluoromethylphenyl)methyl]-5-hydroxy-7,7- 
dimethyl-4-(3-thienyl)-5,6.7,8-tetrahydroquinoline; and 

2-cyclopentyl-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-3- 

(trifluoromethylbenxyl)-5,6,7,8-tetrahydroquinoline. 
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Another class of CETP inhibitors that finds utility with the present invention 
consists of substituted tetrahydro naphthalines and analogous compound 
having the Formula XI 



A xi 

Xl R XI-2 

Formula XI 

and stereoisomers, stereoisomer mixtures, and salts thereof, in which 

Ax, stands for cycloalkyl with 3 to 8 carbon atoms, or stands for aryl with 
6 to 10 carbon atoms, or stands for a 5- to 7-membered, saturated, partially 
unsaturated or unsaturated, possibly benzocondensated, heterocycle with up to 
4 heteroatoms from the series S. N and/or O, where aryl and the heterocyclic 
ring systems mentioned above are substituted up to 5-fold, identical or different, 
by cyano, halogen, nitro, carboxyl, hydroxy, trifluoromethyl, trifluoro- methoxy, 
or by straight-chain or branched alkyl, acyl, hydroxyalkyl, alkylthio, 
alkoxycarbonyl, oxyalkoxycarbonyl or alkoxy each with up to 7 carbon atoms, or 
15 by a group of the formula 
-NRxmRxm. 
in which 

Rxi-3 and R XM are identical or different and denote hydrogen, phenyl, or 
straight-chain or branched alkyl with up to 6 carbon atoms 
20 °xi stands for a radical of the formula 

R X.-7V ^R xw 



10 



25 



R XI-5 Lxi ~ 

R XI-6 




or R x,- 9 Tw — v xl — x xl 



in which 



Rxi-s, Rxi-e and R xt . 9 , independent of each other, denote cycloalkyl with 3 
to 6 carbon atoms, or denote aryl with 6 to 10 carbon atoms, or denote a 5- to 7- 
membered, possibly benzocondensated, saturated or unsaturated, mono-, bi- or 
tricyclic heterocycle with up to 4 heteroatoms of the series S, N and/or O, where 
the cycles are possibly substitutedCin the case of the nitrogen-containing rings 
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also via the N-functionCup to 5-fold, identical or different, by halogen 
trifluoromethyl. nitro. hydroxy.' cyano, carboxyl. trifluoromethoxy, straight-chain 
or branched acyl. alkyl. alkylthio, alkylalkoxy, alkoxy or alkoxycarbonyl with up 
to 6 carbon atoms each, by aryl or trifluoromethyl substituted aryl with 6 to 10 
carbon atoms each, or by a possibly benzocondensated aromatic 5- to 7- 
membered heterocycie with up to 3 heteroatoms of the series S, N and/or O 
and/or are substituted by a group of the formula 
-ORxmo, -SR XM1 , -S0 2 Rx,. 12 or -NR XM3 R XM4 , 
in which 

Rxi-io. Rxmi and R XM2 , independent of each other, denote aryl with 6 to 
10 carbon atoms, which itself is substituted up to 2-fold, identical or different by 
Phenyl, halogen, or by straight-chain or branched alkyl with up to 6 carbon 
atoms, 

Rxm3 and Rx, 14 are identical or different and have the meaning given 
15 above for R XKJ and R XM , 
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25 
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or 



20 and 



R^-s and/or R XW5 denote a radical of the formula 
R X i.7 denotes hydrogen, halogen or methyl, 



Rxi-a denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, 
trifluoromethoxy, straight-chain or branched alkoxy or alkyl with up to 6 carbon 
atoms each, or a radical of the formula -NR XM5 R XM6 , 
in which 

Rxi-,5 and R XM6 are identical or different and have the meaning given 
above for R X1 . 3 and R^, 
or 

Rxw and together form a radical of the formula =0 or =NR X1 „, in 

which 

Rxm7 denotes hydrogen or straight-chain or branched alkyl, alkoxy or 
acyl with up to 6 carbon atoms each, 
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L x , denotes a straight-chain or branched alkylene- or alkenylene chain 
with up to 8 carbon atoms each, which is possibly substituted up to 2-fold by 
hydroxy, 

T X i and X X i are identical or different and denote a straight-chain or 
branched alkylene chain with up to 8 carbon atoms, 
or 

T X i and X X i denotes a bond, 

V x , stands for an oxygen- or sulfur atom or for an -NR XM8 group, 
in which 

Rxi-i8 denotes hydrogen or straight-chain or branched alkyl with up to 6 
carbon atoms, or phenyl, 

Ex, stands for cycloalkyl with 3 to 8 carbon atoms, or stands for straight- 
chain or branched alkyl with up to 8 carbon atoms, which is possibly substituted 
by cycloalkyl with 3 to 8 carbon atoms or hydroxy, or stands for phenyl, which is 
15 possibly substituted by halogen or trifluoromethyl, 

Rxi-i and R X |. 2 together form a straight-chain or branched alkylene chain 
with up to 7 carbon atoms, which must be substituted by a carbonyl group 
and/or by a radical of the formula 

(CH 2 ) — ch 2 OH 

I i 1,3 O CH_ 0—7 OD n""^vrp R v 

Ov^P ' | | V OR x-i9 or 12 ° (CRx-a^i),, 

20 in which 

a and b are identical or different and denote a number 1 , 2 or 3 
Rxj-19 denotes hydrogen, cycloalkyl with 3 to 7 carbon atoms, straight- 
chain or branched silylalkyl with up to 8 carbon atoms, or straight-chain or 
branched alkyl with up to 8 carbon atoms, which is possibly substituted by 

2 5 hydroxy, straight-chain or branched alkoxy with up to 6 carbon atoms, or by 

phenyl, which itself can be substituted by halogen, nitro, trifluoromethyl, 
trifluoromethoxy or by phenyl substituted by phenyl or tetrazol, and alkyl is 
possibly substituted by a group of the formula -ORxi-22, 
in which 

3 0 Rx,.^ denotes straight-chain or branched acyl with up to 4 carbon atoms, 

or benzyl, 
or 
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Rx..i9 denotes straight-chain or branched acyl with up to 20 carbon 
atoms or benzoyl, which is possibly substituted by halogen, trifluoromethyl nitro 
or tnfluoromethoxy, or denotes straight-chain or branched fluoroacy. with up to 8 
carbon atoms and 9 fluorine atoms, 

Rx,. 20 and R XW1 are identical or different, denoting hydrogen, phenyl or 
straight-chain or branched alkyl with up to 6 carbon atoms, 
or 

Rx.- 2 o and R XI . 21 together form a 3- to 6-membered carbocycle and 
possibly also geminally, the alkylene chain formed by R XM and R*,, fe poss ibly 
substituted up to 6-fo.d, identical or different, by trifluoromethyl, hydroxy, nitrile 
halogen, carboxyl, nitro, azido. cyano. cydoalkyl or cycloalkyloxy with 3 to 7 
carbon atoms each, by straight-chain or branched alkoxycarbonyl, alkoxy or 
alkoxythio with up to 6 carbon atoms each, or by straight- chain or branched 
alkyl with up to 6 carbon atoms, which itself is substituted up to 2-fold, 
identical or different, by hydroxyl, benzyloxy, trifluoromethyl, benzoyl, straight- 
chain or branched alkoxy, oxyacyi or carboxyl with up to 4 carbon atoms each 
and/or phenyl- which itself can be substituted by halogen, trifluoromethyl or 
tnfluoromethoxy, and/or the alkylene chain formed by R*,., and R XI . 2 is 
substituted, also geminally, possibly up to 5-fold, identical or different, by 
phenyl, benzoyl, thiophenyl or sulfobenzyl -which themselves are possibly 
substituted by halogen, trifluoromethyl, trifluoromethoxy or nitro, and/or the 
alkylene chain formed by R^ and R^ is possibly substituted by a radical of 
the formula 



25 



30 



1,2 ^/(CHj)^. 
-S0 2 -C 6 H 5 , -(CO) d NR xl . 23 R xl . 24 or =0, 

in which 

c denotes a number 1, 2, 3 or 4, 
d denotes a number 0 or 1, 

Rx,-23 and R XI _ 24 are identical or different and denote hydrogen, cydoalkyl 
with 3 to 6 carbon atoms, straight-chain or branched alkyl with up to 6 carbon 
atoms, benzyl or phenyl, which is possibly substituted up to 2-fold, identical or 
different, by halogen, trifluoromethyl. cyano, phenyl or nitro, and/or the alkylene 
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chain formed by R XM and R XI . 2 is possibly substituted by a spiro-jointed radical 
of the formula 



' W xi-Y x , Rxi-zsv^Rxwe 



A, 




R 



XI-32 



(CR XI - 29 R x^, N or R *'-33 



or 

5 in which 

Wxi denotes either an oxygen or a sulfur atom. 

Yx, and r x , together form a 2- to 6-membered straight-chain or branched 
alkylene chain, 

e is a number 1, 2, 3, 4, 5, 6 or 7, 
10 f denotes a number I or 2, 

Rxi-25, Rxi-26, R X i-27. Rxi-28. R XW9 , Ry^ 0 and Rxkj, are identical or different 
and denote hydrogen, trifluoromethyl. phenyl, halogen, or straight-chain or 
branched alkyl or alkoxy with up to 6 carbon atoms each, 
or 

15 Rxi-25 and R^ or R^ and R^ together form a straight-chain or 

branched alkyl chain with up to 6 carbon atoms, 
or 

R^s and Rx,^ or R^ and together form a radical of the formula 

W X| CH 2 

W X| — (CH 2 ) g 

2 0 in which 

Wxj has the meaning given above, 
g is a number 1, 2, 3, 4, 5, 6 or 7, 

Rxi-32 and R^. 33 together form a 3- to 7-membered heterocycle that 
contains an oxygen- or sulfur atom or a group of the formula SO, S0 2 or -NR X ,^, 
25 in which 

Rx,-34 denotes hydrogen, phenyl, benzyl, or straight-chain or branched alkyl with 
up to 4 carbon atoms. 
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Compounds of Formula XI and their methods of manufacture are 
disclosed in PCT Publication No. WO 9914174, which is incorporated herein by 
reference in its entirety for all purposes. 

Another class of CETP inhibitors that finds utility with the present invention 
cons.sts of 2-aryl-substituted pyridines having the Formula (XII) 




Formula XII 

or pharmaceutical acceptable salts, enantiomers, or stereoisomers of said 
compounds, 
10 in which 

Ax„ and Ex,, are identical or different and stand for aryl with 6 to 10 
carbon atoms which is possibly substituted, up to 5-fo.d identical or different by 
halogen, hydroxy, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or 
branched alkyl, acyl, hydroxy alky! or alkoxy with up to 7 carbon atoms each or 
15 by a group of the formula -NRx.mRx,,.^ 
where 

Rx,m and are identical or different and are meant to be hydrogen 
phenyl or straight-chain or branched alkyl with up to 6 carbon atoms. 

D XII stands for straight-chain or branched alkyl with up to 8 carbon 
2 0 atoms, which is substituted by hydroxy, 

Lxi, stands for cycloalkyl with 3 to 8 carbon atoms or for straight-chain or 
branched alkyl with up to 8 carbon atoms, which is possibly substituted by 
cycloalkyl with 3 to 8 carbon atoms, or by hydroxy, 

T XI1 stands for a radical of the formula R^X*,- or 

R XI I-5\^ R XH-6 

2 5 Rxil-4 
where 

Rxn-3 and R XIW are identical or different and are meant to be cycloalkyl 
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with 3 to 8 carbon atoms, or aryl with 6 to 10 carbon atoms, or a 5- to 7- 
membered aromatic, possibly benzocondensated heterocycle with up to 3 
heteroatoms from the series S, N and/or O, which are possibly substituted, up to 
3-fold identical or different, by trifluoromethyl, trifluoromethoxy. halogen, 
5 hydroxy, carboxyl, nitro, by straight-chain or branched alkyl, acyl, alkoxy or 
alkoxycarbonyl with up to 6 carbon atoms each, or by phenyl, phenoxy or 
phenylthio which in turn can be substituted by halogen, trifluoromethyl or 
trifluoromethoxy, and/or where the cycles are possibly substituted by a group of 
the formula -NRxh- 7 Rxii-b, 
10 where 

Rxii-r and R x , w are identical or different and have the meaning of R XIM 
and Rxn.2 given above, 

Xxii is a straight-chain or branched alkyl or alkenyl with 2 to 10 carbon 
atoms each, possibly substituted up to 2-fold by hydroxy or halogen, 
1 5 Rxii-s stands for hydrogen . 

and 

Rxii-e means to be hydrogen, halogen, mercapto, azido, trifluoromethyl, 
hydroxy, trifluoromethoxy, straight-chain or branched alkoxy with up to 5 carbon 
atoms, or a radical of the formula BNRxu.sRximo, 
20 where 

Rxn-9 and Rxn. 10 are identical or different and have the meaning of R X in 
and Rxn.2 given above, 
or 

Rxn-5 and Rxn-6, together with the carbon atom, form a carbonyl group. 
2 5 Compounds of Formula XII and their methods of manufacture are 

disclosed in EP 796846-A1, United States Patent No. 6,127,383 and United 
States Patent No. 5,925,645. all of which are incorporated herein by reference 
in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
3 o following compounds of Formula XII: 

4.6-bis-(p-fluorophenyl)-2-isopropyl-3-[(p-trifluoromethylphenyl)-(fluoro)- 
methylJ-5-(1-hydroxyethyl)pyridine; 

2,4-bis-(4-fluorophenyl)-6-isopropyl-5-[4-(trifluoromethylphenyl)- 
fluoromethyl]-3-hydroxymethyl)pyridine; and 

2,4-bis-(4-fluorophenyl)-6-isopropyl-5-[2-(3-trifluoromethylphenyl)vinyl]- 
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3-hydroxymethyl)pyridine. 

Another class of CETP inhibitors that finds utility with the present 
invents consists of compounds having the Formula (XIII) 



15 




Formula XIII 

Z£Z?y a0CeP,ab ' e Sate ' ena * mere ' or 
solvates of said compounds, in which 

R»„ Is a straight chain or branched C, 10 alkyl; straight chain or branched 
C, 10 alkenyl; halogenated C,. lower alkyl; cycloalkyl that may be 
substituted; C, e cycloa.keny, that may be substituted; C, 10 cycloa.ky, C, 10 a,ky» 
that may be substituted; ary. that may be substituted; aralkyl that may be 
substituted; or a 5- or 6-membered heterocyclic group having 1 to 3 nitrogen 
atoms, oxygen atoms or sulfur atoms that may be substituted, 

Xxiim. Xx,„. 2 . Xx.,,.3, Xxhm may be the same or different and are a 
hydrogen atom; halogen atom; Cm lower alkyl; halogenated C,. lower alky.; c, 
4 lower alkoxy; cyano group; nitro group; acyl; or aryl, respectively; 
Yxih is -CO-; or BS0 2 -; and 
2 0 Zxin is a hydrogen atom; or mercapto protective group. 

Compounds of Formula XIII and their methods of manufacture are 
d.sc.osed in PCT Publication No. WO 98/35937, which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
2 5 following compounds of Formula XIII: 

N,N'-(dithiodi-2,1-phenyiene)bis[2,2-dimethyl-propanamide]- 

N.N'-(dithiodi-2,1-phenylene)bis[1-methyl-cyclohexanecarboxamide]- 
N,N'-(d.th.odi-2,1-phenylene)bis[1-(3-methylbutyl)- 
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cyclopentanecarboxamide]; 

N,N'-(dithiodi-2,1.phenyIene)bis[1-(3-methylbutyl)- 
cyclohexanecarboxamide]; 

N > N , .(dithiodi.2,1.phenyiene)bis[1-(2-ethylbutyl). 
cyclohexanecarboxamide]; 

N,N'-(dith/od/-2 f 1-phenylene)bis-tricydo[3.3. 1 . 1 37 ]decane-1 - 
carboxamide; 

propanethioic acid, 2-methy|.,S-[2[[[1-(2- 

ethylbutyl)cyclohexyl]carbonyqamino]phenyl]esten 
propanethioic acid, 2,2-dimethyl-, S-[2-[[[1-(2- 

ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] esten and 
ethanethioic acid, S-[2-[[[1-(2- 

ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] ester. 7 

Another class of CETP inhibitors that finds utility with the present 
invention consists of polycyclic aryl and heteroaryl tertiary-heteroalkylamines 
having the Formula XIV 



XIV- 6 



X XIV- 5 



TCIV-16 



TCIV-l 



V XIV 




t (CR XIV-3 H )nXIv3 



v XIV-2 



^XIV-14 



R XIV-13~ D XIV-4 



k j- ~XIV-7 

U XIV-2 



XIV- 8 




XIV- 15 



XIV- 9 



\— ./ 



XIV- 3 



^XIV-10 



J XIV-4 



K, 



/ 



"XIV -2 
\ 



TCIV-12 



^XIV-ll 
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Formula XIV 

and pharmaceutical acceptable forms thereof, wherein: 
n x ,v is an integer selected from 0 through 5- 

alkylsuifonylalky,, cycfoalky,, cydoa, M alKyl * 
cydoalky.a.kenw. cydoalkenyl, oyctoalkenylalkyl. haioaiky, naioalkenv, 
ha o^oa, M . haiocyaoafken*. hak^oxyaiky, ha ,oa J ^ 
ITT** h ^«*nyk,xya,ky, pemafoar/paltLyf 
Pemaioa W y,, he.eroary,. hefcroar^y,. monoce^^ 
monocarboafcoxy. dicarboaikoxyaiw, monocerboxamido. mon^ly, 
*7 a M ' acyi. aroy,, hereby, " 

dia-koxyphosphonoaiky,, theory,, and a spacer seieorad 

ueni selected from the group consisting of FW. RxiWjl R 
and FW. ,o form a hefcrocyCy, nng having from 5 fhlgn 7co n 2 0 l 
members with the provisos that «=, w contiguous 

sinol* h.nH , ^ P3Cer m ° iety is ° ther than a talent 

s.ng,e bond when Rmm is aIkyl and tnere fe nQ ^ ^ x ^ h ^ ^ 

croun ™ " 'i ^ ^ ^ ^ ^ inde P^dently selected from the 

m :: t h~ 

than one of D x „ D ^ ^ * ^ " * **+ "° ™ e 

Dxn*, IW Jx,v-, and K xnM is O, no more than one of D x „ , 
Gxjv-2, Jxiv-1, Jxjv.2 and K XIV -i is S one of n n . . 
be a covaien, bond when ^ of D n , ^ JX ' V "' ^ ™ S ' 
and no more than four of £ , ^ d T ^" " ° ^ * 

q™* dxjv., Jw „ JwM and Kxiv 2 are Ind d ; 

group consisting ofCNO<? 9n H, , 

more fnan one of 0^ 0 T 7 "* °° 

•ban one o, D_ C ^ ^ *"* 3 ^ ^ °° ™ 

D * M| ' W Jj ~- a " d "W is O, no more than one of (W 
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DxnM. J x ,v-3, Jxiv^ and K x ,v- 2 is S. one of D X1V ^, D xlv ^, J XI ^, J XIVM and K XIV . 2 must 
be a covalent bond when two of Dxjv . 3l D*», J^,, J X1XM and K X1V . 2 are O and S, 
and no more than four of D xiv . 3f D X1VM , j^, Jxbm an d K X1V . 2 and K X1V . 2 are N; 

R X iv. 2 is independently selected from the group consisting of hydrido, 
hydroxy, hydroxyalkyl, amino, aminoalkyl, alkylamino, dialkylamino. alkyl, 
alkenyl, alkynyl, aryl, aralkyl, aralkoxyalkyl, aryloxyalkyl. alkoxyalkyl, 
heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl, aralkylthioalkyl, arylthioalkyl, 
cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl. 
haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, 
aloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl. perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulfinyl, 
alkylsulfonyl, alkylsulfmylalkyl. alkylsulfonylalkyl, haloalkylsulfinyl, 
haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl. arylsulfonyl, arylsulfonylalkyl, 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl.cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsulf.nylalkyl, 
aralkylsulfonylalkyl, carboxy. carboxyalkyl. carboalkoxy, carboxamide, 
carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, and diaralkoxyphosphonoalkyl; 

Rxiv- 2 and R wv-3 are taken together to form a linear spacer moiety 
selected from the group consisting of a covalent single bond and a moiety 
having from 1 through 6 contiguous atoms to form a ring selected from the 
group consisting of a cycloalkyl having from 3 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

Rxiv-3 is selected from the group consisting of hydrido, hydroxy, halo, 
cyano, aryloxy, hydroxyalkyl, amino, alkylamino, dialkylamino, acyl, sulfhydryl, 
acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl, 
aralkyl, aryloxyalkyl, alkoxyalkyl. heteroarylthio, aralkylthio, aralkoxyalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, aroyl, heteroaroyl, aralkylthioalkyl, 
heteroaralkylthioalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl, 
arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, 
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cycloalkenyialkyi, haloalkyi, haloalkenyl, haiocycloalkyl, halocycloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyaikyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroaryialkyl, heteroarylthioalkyl, 
5 monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoafkyl, 
carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl, haioalkylsulfinyl, 
haioalkylsulfonyi, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyL 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycioalkylsufonylalkyl, heteroaryisulfonylalkyl, 
10 heteroarylsulfinyl, heteroarylsulfonyi, heteroarylsulfinylalkyl, aralkyisulfinylalky!, 
araikylsulfonylalkyl, carboxy, carboxyaikyl, carboalkoxy, carboxamide, 
carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, and diaralkoxyphosphonoalkyl; 

Y X iv is selected from a group consisting of a covalent single 
15 bond,(C(R X iv-i4)2) q x(v wherein qXJ/ is an integer selected from 1 and 2 and 
. (CH(R X iv-i4))gxi\rWxi\r(CH(Rxiv-i4))pxjv wherein gX | V and pX iv are integers 
independently selected from 0 and 1 ; 

Rxiv-14 is independently selected from the group consisting of hydrido, 
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, hydroxyalkyl, 

2 0 acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, acylamido, alkoxy, 

alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, 
aralkoxyalkylalkoxy, alkylsulfinylalkyl, alkylsulfonylaikyl, aralkylthioalkyl, 
heteroaralkoxythioalkyl, alkoxyalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, 
alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, 
25 cycioalkenyi, cycloalkenyialkyi, haloalkyi, haloalkenyl, haiocycloalkyl, 
halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyaikyl, 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, 
perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, heteroaryialkyl, 
heteroarylthioalkyl, heteroaralkylthioalkyl, monocarboalkoxyalkyl, 

3 0 dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 

alkylsuifinyl, alkylsulfonyl, haloalkylsulfinyl, haioalkylsulfonyi, arylsulfinyl, 
arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, aralkylsulfinyl, aralkylsulfonyl, 
cycloalkylsulfinyl, cycloalkylsulfonyl, cycloalkylsulfinylalkyl, 
cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, heteroarylsulfinyl, 
3 5 heteroarylsulfonyi, heteroarylsulfinylalkyl, aralkylsulfinylalkyl, 
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aralkylsulfonylalkyi. carboxy, carboxyalkyl, carboalkoxy, carboxamide, 
carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
d.alkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
moiety having a chain length of 3 to 6 atoms connected to the point of bonding 
selected from the group consisting of Rxiv . 9 and R XIV . 13 to form a ring selected 
from the group consisting of a cycloalkenyl ring having from 5 through 8 
contiguous members and a heterocyclyl ring having from 5 through 8 
contiguous members and a spacer selected from a moiety having a chain length 
of 2 to 5 atoms connected to the point of bonding selected from the group 
consisting of R XftM and to form a heterocyclyl having from 5 through 8 
contiguous members with the proviso that, when Yxiv is a covalent bond, an 
Rxiv-14 substituent is not attached to Yx^; 

Rxiv-,4 and Rx, v . 14l when bonded to the different atoms, are taken 
together to form a group selected from the group consisting of a covalent bond 
alkylene, haloalkylene, and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring selected 
from the group of a saturated cycloalkyl having from 5 through 8 contiguous 
members, a cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 5 through 8 contiguous members; 

Rxiv-14 and R^. when bonded to the same atom are taken together to 
form a group selected from the group consisting of oxo, thiono, alkylene, 
haloalkylene, and a spacer selected from the group consisting of a moiety 
having a chain length of 3 to 7 atoms connected to form a ring selected from the 
group consisting of a cycloalkyl having from 4 through 8 contiguous members, a 
25 cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

W XIV is selected from the group consisting of O, C(O), C(S), C(0)N( Rxiv . 
14). C(S)N(R X1V . 14 ) > (R XIV . 14 )NC(0), (R X)V . 1 4)NC(S) 1 S, S(O), S(0) 2 , S(0) 2 N(R XIV . 14 ). 
(R XIV . 1 4)NS(0) 2 , and N(R X1V . 14 ) with the proviso that R^ 4 is selected from other" 
3 0 than halo and cyano; 

Zxjv is independently selected from a group consisting of a covalent 
single bond, (C(R XJV . 1s ) 2 ) qXlv . 2 wherein qXIV . 2 is an integer selected from 1 and 2. 
(CH(R xlv . 15 )) jXIV -W-(CH(R xlv . 15 )) kxIV wherein m and ^ are integers 
independently selected from 0 and 1 with the proviso that, when Z XIV is 
35 a covalent single bond, an R XIV . 15 substituent is not attached to 
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fW is Independently sele cted, when Z XN is (C (R i , „ 

a^sutfonyfatky,, ZZ^***** "*»-* 
alkoxyalkyl, hetaroaryloxyalkvl /«, , yW "° a " <y '' h eteroaralkylthioalky|, 

naloalkyl, h a loa , k en^ ha^I , k 

l-taWtata**** peX ', r ^ ha, °^°*xya,ky,. 
carboalkoxyoyanoalkvl alkvh, »■ , monoc ^ noal M. dicyanoalkyl. 

cyofoalkylsufflnylalky, ckJITT * cydoalk >" s '"'°nyl. 

heteroarytautftrT ^'^^"V. ^a^on^ky,, 



10 



15 



25 



30 



35 



lialtoxyphoaphoncalM diaJ!' f OXyPhOSphon °' ^atkoxyphosphono, 

ha„„; a -^n^rr - * a spacar seieaad *» * 

from the X1XM and R ™* to fol ™ a ring selected 

- a spacarst, 1 ^ ? oi ^ ^ 5 8 «*« 

and Rxiv.13 to fom, a hatarocydv, ^ T 9r ° UP C ° nSiS,i " 9 ° f R »"= 

and ^ t :r? 8 con,i9uous m — 

togathar to form a group sateoted 1 ' a '° mS ' ^ tek6n 

a-Mena. hatoatkytL. and^f a ^dT ^ °' 3 »«* 
moiaty having a ohain te „ sth of 2* 5 at™ 3 ^ °'° 

from tha group of a aaturaL , ! """^ '° f0rm 3 ™9 sete *d 
saturated cyotoatky, having from 5 through 8 contiguous 
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members, a cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 5 through 8 contiguous members; 

Rxiv-15 and Rxiv-15, when bonded to the same atom are taken together to 
form a group selected from the group consisting of oxo, thiono, alkylene, 
5 haioalkylene, and a spacer selected from the group consisting of a moiety 

having a chain length of 3 to 7 atoms connected to form a ring selected from the 
group consisting of a cycloalkyl having from 4 through 8 contiguous members, a 
cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 
1 0 Rxiv-is is independently selected, when Z XN is (CH(R x , V -is))jxiv-W- 

ioov wherein jxiv and ioov are integers independently selected from 0 
and 1 , from the group consisting of hydrido, halo, cyano, aryloxy, carboxyl, acyl, 
aroyl, heteroaroyl, hydroxyalkyl, heteroaryloxyalkyl, acylamido, alkoxy, alkylthio, 
arylthio, alkyi, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, 
15 heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkylsulfonylalkyl, 
alkylsulfinylalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl. 
haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl, 

2 0 halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, 

heteroaryl, heteroarylalkyl, heteroarylthioalkyi, heteroaralkylthioalkyl, 
monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl, haloalkylsulfmyl, 
haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, 
25 aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycioalkylsufonylalkyl, heteroarylsulfonylalkyl, 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsulfinylalkyl, 
aralkylsulfonylalkyl, carboxyalkyl, carboalkoxy, carboxamide, carboxamidoalkyl, 
carboaralkoxy, dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer 

3 0 selected from a linear moiety having a chain length of 3 to 6 atoms connected to 

the point of bonding selected from the group consisting of Rx, v ^ and Rx, V -8 to 
form a ring selected from the group consisting of a cycloalkenyl ring having from 
5 through 8 contiguous members and a heterocyclyl ring having from 5 through 
8 contiguous members, and a spacer 
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selected from a linear moiety having a chain length of 2 to 5 atoms connected to 
the point of bonding selected from the group consisting of R X(V . 9 and R XIV _ 13 to 
form a heterocyclyl ring having from 5 through 8 contiguous members; 

FW FW FW Rxiv-7, Rx.v-8, R™- 9 , Rxw-io. Rx.v-11. R X1V . 12 . and R XIV . 13 
are independently selected from the group consisting of perhaloaryloxy, 
alkanoylalkyl, alkanoylalkoxy, alkanoyloxy, N-aryl-N-alkylamino, 
heterocyclylalkoxy, heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, 
alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 
N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl. cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, aralkylaryl. 
aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl. aralkylsulfonyl, 
aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, halocycloalkyl, 
halocycloalkenyl, cycloalkylsulfioyl, cycloalkylsulfinylalkyl, cycloalkylsulfonyl, 
cycloalkylsulfonylalkyl, heteroarylamino, N-heteroarylamino-N-alkylamino, ' 
heteroarylaminoalkyl, haloalkylthio, alkanoyloxy, alkoxy. alkoxyalkyl, 
haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy. cycloalkoxyalkyl, 
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, hydroxy, 
amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, alkyisulfinyl, 
alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, heteroarylsulfinylalkyl, 
heteroarylsulfonylalkyl, alkylsulfonyl. alkylsulfonylalkyl, haloalkylsulfinylalkyl, 
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, ' 
monoalkylamidosulfonyl. dialkyl amidosulfonyl, monoarylamidosulfonyl, 
arylsuifonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyl. haloalkanoyl, alkyl, alkenyl, alkynyl. alkenyloxy, 
alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl, 
cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl, halo, haloalkyl; 
haloalkenyl. haloalkoxy, hydroxyhaloalkyl, hydroxyaralkyl, hydroxyaikyl, 
hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, heteroaralkynyl, aryloxy, aralkoxy, 
aryloxyalkyl, saturated heterocyclyl. partially saturated heterocyclyl, heteroaryl, 
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heteroaryloxy, heteroaryloxyalkyl, arylalkenyl, heteroarylalkenyl, carboxyalkyl, 
carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido, 
arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, 
carboxamido. carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, 
phosphonoalkyl, diaralkoxyphosphono, and diaralkoxyphosphonoalkyl with the 
proviso that there are one to five non-hydrido ring substituents R XIVM . R XIV . 5 , R X)V . 
e, Rxiv-7, and present, that there are one to five non-hydrido ring 
substituents R XIV .9, R^o. Rxiv-n. Rxiv-12, and R M ., 3 present, and R^, R X iv- 5 . 
Rxiv-s, Rxiv-7, Rx.v-8. Rjov-9, R XIV -io. Rjuv-n. R^v-12, and R^g are each 
independently selected to maintain the tetravalent nature of carbon, trivalent 
nature of nitrogen, the divalent nature of sulfur, and the divalent nature of 
oxygen; 

R»m and R xlv ^, R^ and R^. R^ and R w . 7l R XIV . 7 and R XIV ^ 
and R^.9, R^ and R xlv . 10 , r m . w an d R^,,, R^.,, and R^.,* and R XIV . 12 and 
1 5 R XIV -,3 are independently selected to form spacer pairs wherein a spacer pair is 
taken together to form a linear moiety having from 3 through 6 contiguous 
atoms connecting the points of bonding of said spacer pair members to form a 
ring selected from the group consisting of a cycloalkenyl ring having 5 through 8 
contiguous members, a partially saturated heterocyclyl ring having 5 through 8 
contiguous members, a heteroaryl ring having 5 through 6 contiguous members, 
and an aryl with the provisos that no more than one of the group consisting of 
spacer pairs R XINM and R^, and R x ^, R^ and R^. and R XIV . 7 and 
R X iv.e are used at the same time and that no more than one of the group 
consisting of spacer pairs R^ and R XIV . 10l R X1V . 10 and R^,. R^.,, and R XIV . 12) 

2 5 and Rxiv.^ and Rxiv.,3 are used at the same time; 

R x ,vm and R XIV . 9 . r w-i and R w ., 3 , R« and R xlv . 9l and R XIV ^ and R XIVM3 
are independently selected to form a spacer pair wherein said spacer pair is 
taken together to form a linear moiety wherein said linear moiety forms a ring 
selected from the group consisting of a partially saturated heterocyclyl ring 

3 0 having from 5 through 8 contiguous members and a heteroaryl ring having from 

5 through 6 contiguous members with the proviso that no more than one of the 
group consisting of spacer pairs R w and R^, R XhM and R XIV . 13( R XIV ^ and 
R X iv- 9 , and R xlV -8 and R m .t 3 is used at the same time. 
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Compounds of Formula XIV and their methods of manufacture are 
d d sed ,n PCT Pupation No. WO 00/18721, which is incorporated L n by 
reference in .ts entirety for all purposes. y 

In a preferred embodiment, the CETP inhibitor is selected from the 
5 following compounds of Formula XIV- 

3-p-(3-cyclopropy|phenoxy)phenyl3[[3-( 112 2- 
tetranu 0 roethoxy)phenyl^ethy,j a mino>l,i, 1 . t ^ 

methyl]amino]1 ,1 ,1-trifluoro-2-propanol; WPnenyij 

3-[[3-(2,3-dichlorobhenoxy)phenylJp-( 112 2 
tetrafluoroethoxyjphenylj-methyljamino]- 1.1,1-tnf.uoro-2-propano,- 

3-[r3-(4-fluorophenoxy)phenylj r[ 3-( 1 , 1 .2,2-tetrafluoroethoxy)phenyll- 
methyl]aminoM,i.i-trifIuoro-2-propanol; Wnenyl] 

methy,,^ ■ 

1.1,1 -trifluoro-2-propanol; 

3-ff3-(2-fluoro-5-bromophenoxy)phenyl]ff3-( 112 2- 

tetrafluoroethoxyjphenylj-methyljaminoj-l.i.i-trifluoro^propanol; 
3-[[3-(4-chloro-3-ethylphenoxy)phenylJ[f3-(1 1 2 2- 

tetraf.uoroethoxy) P henyl]-methyqaminoM,i.i.t ri fluoro-2-propano.; 

3-H3-[3-(1,i >2 .2- tetrafluoroethoxy)phenoxy]phenyl]r[3-( 112 2- 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3-( 112 2- 

tetrafluoroethoxy)-phenyl]methyl ] am i no>1,l,i-tn fl uoro-2-propanol; 
3-[[3-(3,5-dimethylphenoxy)phenyl][[3-(l 1 2 2- 

tetrafluoroethoxyjphenyo-methyqaminoj-l.l.l-trifluoro^-propanol- 

S-p-O-ethylphenoxyJphenyims-d.l^^-tetrafluoroethoxyJphenyl]- 
methy|]am.noM > l,i-trifiuoro-2-propanol; 

methyl]am l no]1,l,i.trifi U oro-2-propanol; 
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3-[[3-(3-methylphenoxy)phenyl][[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]- 
methyl]amino]-1 ,1.1 -trifluoro-2-propanol; 

3-[[3-(5.6,7,8-tetrahydro-2-naphthoxy)phenyl][[3-(l ,1 ,2,2- 
tetrafluoroethoxy)phenyl]methyl]aminoM , 1 ,1-trifIuoro-2-propanol; 
5 ^-(PhenoxyJphenyOP^l.i^^-tetrafluoroethoxy) 
phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-[3-(N,N-dimethylamino)phenoxy]phenyl][f3-(1 . 1 ,2,2- 
tetrafluoroethoxy)phenyl]methyl]amino]-1 , 1 ,1-trifluoro-2-propanol; 

3-[[[3-(1 , 1 .2,2-tetrafluoroethoxy)phenyl]methy1][3-[[3-(trifluoromethoxy)- 
10 Phenyl]methoxy]phenyl]amino]-1.1,1-trifluoro-2-propanoi; 

3-[[[3-(1 , 1 .2.2-tetrafluoroethoxy)phenyl]methyl3[3-p-(trifluoromethyl)- 
phenyl]methoxy]phenyQaminoj-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[3-(1 , 1 ,2.2-tetrafIuoroethoxy)phenyl]methyl]t3-[[3,5-dimethylphenyl]- 
methoxy]phenyl]amino]-1 , 1 , 1 -trifIuoro-2-prppanol; 
1 5 3-f[[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3-(trifIuoromethylthio)- 

phenyl]methoxy]phenyl]amino]-1 ,1 ,-trifluoro-2-propanol; 

3-tf[3-(1 ,1 .2,2-tetrafluoroethoxy)phenyl]methyl][3-n3,5-dif]uorophenyl]- " 
methoxy]phenyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-[[[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-[cyclohexylmethoxy]- 
2 0 phenyqamino]-1,1,1-trifluoro-2-propanol; 

3-ff3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyI][f3-(1, 1,2,2- 
tetrafluoroethoxy)-phenyl]methyGamino]-1 , 1 , 1-trifIuoro-2-propanol; 
2 5 3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3-(1 , 1 ,2,2-tetrafluoroethoxy)- 

phenyl]methyl]amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-[ff3-(3-trifluoromethylthio)phenoxy]phenyl][[3-(1 . 1 ,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]-1,1,l-trifluoro-2-propanol; 
3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl]t[3-( 1 ,1,2,2- 
5 0 tetrafluoroethoxy)-phenyl]methyl]amino]-1 ,1,1 .-trifluoro-2-propanol; 
3-[[3-(3-trifIuoromethoxyphenoxy)phenyl][[3- 
(pentafluoroethymethyl]amino]-1 , 1 ,1-trifiuoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][[3-(pentafluoroethyl)phenyl]methyl]- 
amino]-1 ,1,1 -trifluoro-2-propanol; 
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5 3 " tr3 " (2,3 - dichl0r0pheno ^Phenyl][[3-(pentafluoroethyl)phenyl ]m 

am.noM,l,i-trifIuoro-2-propanol; en yiJ metnyi] 

3-[[3-(4-fluorophenoxy)phenyl]p-(pentafluoroethy!) 
phenyl]methylJamino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(4-methylphenoxy) P henyl][[3-(pentafIuoroethyl) 
10 PhenyOmethylJaminoM.l.l-trifluor^-propanol; 

^ 2 - fluoro -5-bromo P henoxy)phenyl][[3-(pentafIuoroethyl) 
phenyl]methyl]-am«noM.l,i-tHfluoro-2-propanol; 

S-P-C^chloro-S-ethylphenoxyJphenylJffS-Cpentafluoroethyl) 
phenyQmethyl]-amino]-1 ,1,1 -trifluoro-2-propanol; 

15 3 " Cr3 - t3 ^ 1 ' 1 ' 2 ' 2 - t etrafIuoroethoxy)phenoxy]phenyl][[3- 

(penta fl uoroethyl)-pheny.jmethyQaminoM,l,i-tn fl uoro-2-pro P ano l - 

methyl]am.no]-1,1,i-trifluoro-2-propanol; 

20 aminol r^~?'r dimethy,Phen °^ )Pheny,JCr3 - (PentaflUOr0ethyl > P^nylJmethyQ- 
20 ammo]-1,1,i-tnfluoro-2-propanol; 

3-ff3-(3-ethylphenoxy)phenyl][r3.(pentafIuoroethyl) 
phenyl]methyl]amino]-1 ,1,1 -trifIuoro-2-propanol; 

3-ff3-(3-t-butyl P henoxy) P henyl][[3-(pentafluoroethyl) 
P henyl]methyl] a minoM,1,i-trifluoro-2-propanol; 
25 3 -ff 3 -( 3 - meth y'Phenoxy)phenyl][[3-pentafluoroethyl) 
phenyamethyOaminoM.l.i-trifluoro-^propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[3- 

( P entafIuoroethyl)phenyl^ethyl]amino]-1,l,i-trifluoro-2-propanol- 

S-ffS-tphenoxyJphenylJp-CpentafluoroethyDphenylJmethyl] 
30 amino]-1,1,l-trifIuoro-2-propanol; 

3-[[3-[3-(N,N-dimethylamino)phenoxy]phenyl]t[3- 

(pentafluoroethyDphenylJ-methyUaminoJ-l.l.i-trifluoro-^propanol- 
3 -m 3 -(P en ^°roethyl)pheny^ 

methoxy]phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
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3-[[[3-(pentafl U oroethyl)ph e nyl]methyl][3-[[3-(trifluoromethyl)phenyl]- 
methoxy]phenyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3,5- 
dimethylphenyl]methoxy]-phenyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 
5 3 -[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3- 

(trifl U oromethylthio)phenyl]-methoxy]phenyQamino]-1JJ-trifIuoro.2-propanol; 
3-[[[3-(pentafIuoroethyl)phenyl]methyri[3-[[3,5- 

difluorophenyl]methoxy]-phenyl]aminoM,1,1-trifluoro-2-propanol; 

3-fr[3-(pentafluoroethyl)phenyl]methyl][3-[cyclohexylmethoxy]phenyl]- 
10 amino]-1,1,1-trifluoro-2-propanol;. 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3- 

(pentafluoroethyDphenylJ-methylJaminoM.l.i-trifluoro^-propanol; 
3-P-(2-trifluoromethyl-4-pyridyloxy)phenyl3[[3- 

(pentafluoroethyl)phenyl].methyl]amino]-1,1,l-trifIuoro-2-propanol; 

1 5 ^^(^^uoramethoxyphenoxyjphenyljp^pentafluoroethyl) phenyl]- 

methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3- 

(pentaf| U oroethyl)phenyl]-methyl]aminoM,l,l.trifluoro-2-propanol; 

3-[[3-(4-chloro-3.trifluoromethylphenoxy)phenyl][[3-(pentafluoroethyl)- 
2 0 Phenyl]methyl]amino]-1,1,l-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3- 
(heptafluoropropyOphenylJ-methyljaminoM.I.I-trifluoro^-propanol; 

3-p-(3-isopropylphenoxy)phenyn[[3-(heptafluoropropyl)phenyl]methyl]- 
amino]-1 , 1 , 1 -trifluoro-2-propanol; 

2 5 3 -ff 3 -( 3 - c y clo Propylphenoxy)phenyl3[[3-(heptafluoropropyl) 

phenyQmethyq-amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-(2-furyl)phenoxy)phenyl][[3-(heptafluoropropyl) phenyl]methyl]- 
amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-p-(2,3-dichlorophenoxy)phenyl][[3-(heptafluoropropyl)phenyl]methyl]- 

3 0 amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)pheny!][[3-(heptafluoropropyl) 
phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-f[3-(4-methylphenoxy)phenyl][[3-(heptafluoropropyl) 
phenyl]methyl]amino]-1 ,1 T i-trifluoro-2-propanol; 
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(heptafIuoropropyl)phenyl]-methyl]amino]-1,l,i-trifluoro-2-propanol; 
3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3- 

(heptafluoropropyl)phenyq-methyl]amino]-1,1,l-trifIuoro-2-propanol; 

3-[[3-(3-difluoromethoxyphenoxy)phenylJ[[3-(heptafluoropropyl)phenyl]- 
methyljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3- 
(heptafluoropropyl)phenyl]-methyl]amino)-1 , 1 ,1 -trifiuoro-2-propanol; 

3 -ff 3 -( 4 - chloro -3-trifluoromethylphenoxy)phenyl][[3-(heptafluoropropyl)- 
phenyl]-methyl]amino]-1 ,1 f 1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)- 
phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenbxy)phenyl][[2-fluoro-5-(trifIuoromethyl)phenyl]- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-cyclopropylphenoxy)phenyl][[2-fluoro5- 
(trifluoromethyl)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-(2-furyl)phenoxy)phenyq[[2-fluoro-5-(trifluoro'methyl)phenyl]- 
methyljamino]- 1,1,1 -trifiuoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl][[2-fIuoro-5-(trifluoromethyl)phenyl]- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)pheny!][[2-fiuoro-5-(trifluoromethyl) 
phenyl]-methyl]aminoJ-1 ,1,1 -trifluoro-2-propanol; 

3-H3-(4-methylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)phenyl]- 
methyl]amipo]-1 ,1,1 -trifIuoro-2-propanol; 



25 3 -ff 3 -( 2 -fluoro-5-bromophenoxy)phenyl][[2-fIuoro-5-(trifluoromethyl)- 
phenyl]methyl]amino]-l ,1,1 -trifIuoro-2-propanol; 

3-[[3-(4-chloro-3-€thylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)- 
phenyQmethyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-t[3-[3-(1,1,2,2-tetrafluoroethoxy)phenoxy]phenyl][[2-fluoro-5-(trifluoro- 
3 0 methyl)phenyl]methyl]amino]-1 ,1,1-trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-5-(trifluoromethyl)- 
phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyl][[2-fluoro5- 
(trifIuoromethyl)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
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amino]-1,1 t i-tnfluoro-2-propanol; 

3.[[3-(3-t-butylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl) 
phenyl]methyI]-amino]-1 , 1 ,1 -trifluoro-2-propanol; 

5 3 - [[3 -^- meth y | P h enoxy)phenyl][[2-fluoro-5-(trifiuoromethyl) 
phenyl]methyl]-aminoM ,1 .1-trifluoro-2-propanol; 

S-ttSKS.SJ.S-tetrahydro^-naphthoxyJphenylJ^-fluoro-S- 
(trifluoromethyl)- P henyl]methyl]aminoM ,1 ,1-trifluoro-2-propanol- 

10 i 11f **™*^*^^ Pheny'ljmethyoaminoj- 
10 1,1,1-tnfluoro-2-propanol; 

3-ff3-[3-(N,N-dimethylamino)pheno)cy]phenyl][[2-fluoro-5- 
(trifluoromethy!)- P henyl]methyi]aminoM,1,1-trifluoro-2-pro P anol; 

3 -ra 2 - fluor °-5-(trifluoromethy0phenyI]methyl][^^^ 
phenyl]methoxy]phenyl]aminoM ,1.1 -trifluoro-2-propanol; 
15 3 - ra2 - fluoro - 5 -^^omethyl)phenyl]methyl]^^ 
phenyl]methoxy]phenyl]aminoM.l,i-trifluoro-2-propanol; 

3-[rf2-fIuoro-5Ktrifiuoromethyl) P henyl]methyl][3-ff3.5-dimethylphenyn- 
methoxy]phenyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3- 

3-r[[2-fluoro-5-(trifI U oromethyl)phenyl]methyl]f3-[[3.5-d.fluoro P henyn- 
methoxy]phenyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-[r[2-fluoro-5Ktrifluoromethy!)phenyl]methyl3[3-[cyclohexylmethoxyJ- 
phenyl]amino]-1 ,1,1 -trif luoro-2-propanol; 

5 3 - ff3 -< 2 - difIuoror "ethoxy^-pyridyloxy)phenyl][[2-fluoro-5- 

(trifluoromethyl)-phenyl]methyl]amino]-1,1.1-trifluoro-2-propanol; 

3-[[3-(2.trifluoromethyl-4-pyridyloxy)phenyl][[2-fiuoro-5- 

(trifluoromethyl)-phenyl]methyl]amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(3-difluoromethoxyphenoxy)phenyl][[2-fluoro-5-(trifI U oromethyl)- 
0 Phenyl]methyl]aminoJ-1,l,i.trifl U oro-2-propanol; 

3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[2-fluoro-5-(trifl^ 
phenyl]methyqaminoM,1,i.trif| UO ro-2-propanol; 

3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl) P henyl]methyl]amino]-1.l,i-trifl UO ro-2-propanol; 
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3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-1 ,1,1 -trifIuoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl]t[2-fluoro-4-(trifluoromethyi)phenyl]- 
methyljaminoj-l.l.l-trifluoro^-propanol; 

3-[[3-(3-cyclopropylphenoxy)phenyl][[2-fluoro-4- 

(trifIuoromethyl)phenyl]-methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-H3-(3-(2-furyl)phenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)phenyl]- 
methyQamino]-1 , 1 ,l-trifluoro-2-propanol; 

3-If3-(2,3-dichlorophenoxy)phenyl][[2-fluoro-4-(trifJuoromethyl)phenylJ- 
methyI]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyQ[[2-fluoro-4-(trifiuoromethyl)pheny!]- 
methyOaminoJ-l ,1,1 -trifluoro-2-propanol; 

3-[[3-(4-methylphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) phenyl]- 

methyl] 

amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(2-fIuoro-5-bromophenoxy)phenyI][[2-fIuoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-1 ,1 ,l-trifluoro-2-propanol; 

3-p-(4-chloro-3-ethylphenoxy)phenyl][t2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-1 ,1 ,l-trifluoro-2-propanol; 

3-P-[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenoxy]phenyl][[2-fluoro-4-(trifluoro- 
methyl)phenyQmethy!]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-P-[3-(pentafluoroethyl)phenoxy]phenyO[[2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[I3-(3,5-dimethylphenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]-methyl]amino3-1 ,1 , 1-trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyl]p-fluoro-4-(trifluoromethyl) phenyl]methyl]- 
amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-t-butylphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) 
phenyl]methyG-amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) 
phenyl]methyl]-amino]-1,1 ,l-trifluoro-2-propanol; 

3-[f3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]aminoJ-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(phenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) phenyl]methyl]amino]- 
1,1,1 -trifluoro-2-propanol; 



WO 03/000235 



PCT/IB02/01783 



10 



15 



20 



25 



3 -K 3 -I 3 -( N . N -dimethylamino)phenoxy]phenyl]r f 2-fiuoro-4- 

(tnfluoromethyD-phenylJmethyljaminoM.i.i-trifluoro-^propanol- 
3 -Kt 2 - flu ° r ^-(tn^ 

phenyl] m ethox y ]phenyl]amino]-1,l,l-trif,uoro-2-pro P anol- 

D h e nvn 3 T flUOr °^ (triflUOr0methy,)Pheny ^ 
phen y l]methoxy]phenyl]amino]-1.l,l.trifluoro-2-propanol- 

metho tT" fl ^" (triflUOr ° me ^ y,)Pheny,] ^ 
methoxy]phenyl]amino]-1,1.i-trifi U oro-2-propanol; 

3 -ffi 2 - fl "oro^trifluoronwthyl)phenyqmethya[3-n3. 
^ 0ro ^y,th 

^thoxyjphenyljaminoj-l.l.i-trifluoro^-propanol; 

Dhe n 3 " tr[2 t UOr °^ (trif,UOr0me ^ 
phenyl]am.no]-1,l,l-trifluoro-2-propanol; 

3-[[3-(2-difIuoromethoxy-4- P yridyloxy)phenyl]I[2-fl U oro-4- 
(tnfluoromethyO-phenyOmethyflaminoJ-l.l.l-trifluoro-^propanol; 

3-[r3-(2-trifluoromethy|-4-p y ri d yioxy)phenyl3[[2-fluoro-4- ' 
(tnfluoromethyD-phenylJmethyUaminoM.l.i-trifluoro-^propanol- 

phenyl]methyl]amino]-l,l,i-trifiuoro-2-propanol; 

3-[[r3-(3-trifluoromethylthio)phenoxy]phenyl][[2-fiuoro-4- 
(tr I fluoromethyl)-p h enyO m ethyl]aminoM.l.i-trif,uoro-2-propano|-and 

methyl) P henyl]methyl]aminoM,l.i.trifluoro-2-propanol 

Another class of CETP inhibitors that finds utility with the present 
.nvent.cn consists of substitued N-Aliphatic-N-Aromatic tertiary- 
Heteroalkylamines having the Formula XV 



R XV-16 



V R XV-15 

I *™ ^ 



/ N («) »r\ 

XV 



<XV 



XV- 14 
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Formula XV 

and pharmaceutical^ acceptable forms thereof, wherein: 
5 nxv is an integer selected from 1 through 2; 

AQ-l 



^XV-5> 



'XV-1 



^XV-1 V 



C XV-4 



•XV- 6 



-XV- 1 



XV -2 



v XV-7 



fXV-2 



TCV-8 



and 



AQ-2 



^ev- 



il 



:xv-io 



'XV -3 K XV-2 



/ R XV-31 



rxv-3 



\ 



■ T *"*' ^XV-32 

7XV-4 



XV- 1 



- D XV-4 R XV-12 



v XV-9 



/ \ 



V XV-13 



Axv and Qxv are independently selected from the group consisting of 
-CH 2 (CRxv^7Rxv-38)vxv-(CR xv .3 3 R xv ^ 4 ) uXV .Txv- (CRxv-asRxv-aeWH, 
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with the provisos that one of A w and Qxv must be AQ-1 and that one of A xv and 
Qxv must be selected from the group consisting of AQ-2 and -CH 2 (CRxv. 37 Rxv- 

38)vXV-(CRx V .33Rx V .34) U XV-Tx V -(CR XV .3 5 R xv . 36 ) wXV -H; 

T w is selected from the group consisting of a single covalent bond O S 
S(O), S(0) 2 , C(Rxv-33)=C(Rxv-3 5 ), and 



C; 



vxv is an integer selected from 0 through 1 with the proviso that vW is 1 
when anyone of Rxv ^ 3l FW and ^ js ary| Qr heteroary| . 

uxvand wXV are integers independently selected from 0 through 6; 
Axv., is CfRxv-ao); 

Dxv-l Dxv.2, Jxv.,, j w . 2> and Kw t are independently selected from the 
group consisting of C, N, O, S and a covalent bond with the provisos that no 
more than one of D^. Dxv . 2 . Jxv „ Jxv _ 2 , and Kxv ., is a covalent 5ondi no mofe 
than one of D w .„ Dxv- 2 , J w ,, j w . 2i and Kxv , is o.no more than one of D*,.,, 
Dw. 2> J W .„ J W . 2 , and Kxv., is S, one of Dxv.„ D^, Jxv . 1t j w . 2i and KjftM must be 
a covalent bond when two of D w ,, Dxv- 2 , Jxv-,, Jxv-, and Kxv., are O and S and 
no more than four of Dxv-,, D w . 2l J w ,, Jxv . 2j and Kxv-, are N; 

Bxv-i. Bxv- 2 , Dxv^, Dxv., Jxv-a, Jxv., and Kxv. 2 are independently selected 
from the group consisting of C, C(Rxv-3o). N, O, S and a covalent bond with the 
provisos that no more than 5 of EW EW Dxv,, D X v., Jxv-s, Jxv., and Kxv- 2 are 
a covalent bond, no more than two of EW EW Dxv. 3l Dxv.. Jxv-a. Jxv., and 
Kxv- 2 are O, no more than two of EW EW Dxv-a, Dxv., Jxv-s, W and Kxv - 2 
are S, no more than two of EW EW Dxv-a, Dxv-., Jxv-a. Jxv., and Kxv- 2 are 
simultaneously O and S, and no more than two of EW IW Dxv-a, Dxv.. Jxv-a. 
Jxv., and Kxv- 2 are N; 

Bxv-, and Dxv-a. Dxv-a and Jxv-a. Jxv-a and Kxv- 2 . Kxv- 2 and Jxv., Jxv-4 and 
Dxv.. and Dxv. and Bxv- 2 are independently selected to form an in-ring spacer 
pair wherein said 

spacer pair is selected from the group consisting of C(Rxv-3a)=C(Rxv- 3S ) and N=N 
with the provisos that AQ-2 must be a ring of at least five contiguous members, 
that no more than two of the group of said spacer pairs are simultaneously 
C(Rxv. 3 a)=C(Rxv.35) and that no more than one of the group of said spacer pairs 
can be N=N unless the other spacer pairs are other than C(Rxv-3a)=C(Rxv.3 5 ). O, 
N, and S; 



BNSDOCID: <WO 0300023 SA1 J _> 



wooj/ooo-js •»< .on-,: 



94 

Rxv-1 is selected from the group consisting of haloalkyl and 
haloalkoxymethyl; 

Rxv-2 is selected from the group consisting of hydrido. aryl, alkyl, alkenyl, 
haloalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
5 perhaloaryloxyalkyl and heteroaryl; 

Rxv-3 is selected from the group consisting of hydrido, aryl, alkyl, alkenyl, 
haloalkyl, and haloalkoxyalkyl; 

Y w is selected from the group consisting of a covalent single bond, 
(CH 2 ) P wherein q is an integer selected from 1 through 2 and (CH 2 ) r O-(CH 2 ) k 
1 0 wherein j and k are integers independently selected from 0 through 1 ; 

Zxv is selected from the group consisting of covalent single bond, (CH 2 )„ 
wherein q is an integer selected from 1 through 2, and (CH 2 ) r O-(CH 2 ) k wherein j 
and k are integers independently selected from 0 through 1; 

Rxv-». Rxv-a, Rxv-9 and R xv ., 3 are independently selected from the group 
15 consisting of hydrido, halo, haloalkyl, and alkyl; 

Rxv-3o is selected from the group consisting of hydrido, alkoxy, 
alkoxyalkyl, halo, haloalkyl, alkylamino, alkylthio, alkylthioalkyl, alkyl, alkenyl. 
haloalkoxy, and haloalkoxyalkyl with the proviso that R^o is selected to 
maintain the tetravalent nature of carbon, bivalent nature of nitrogen, the 
2 0 divalent nature of sulfur, and the divalent nature of oxygen; 

Rxv-3o. when bonded to Axv-i. is taken together to form an intra-ring linear 
spacer connecting the Axv.,-carbon at the point of attachment of R^o to the 
point of bonding of a group selected from the group consisting of Rxv. 10 , R xv .„, 
Rxv-i 2 , Rxv-3i, and Rxv-32 wherein said intra-ring linear spacer is selected from 

2 5 the group consisting of a covalent single bond and a spacer moiety having from 

1 through 6 contiguous atoms to form a ring selected from the group consisting 
of a cycloalkyl having from 3 through 10 contiguous members, a cycloalkenyl 
having from 5 through 10 contiguous members, and a heterocyclyl having from 
5 through 10 contiguous members; 

3 0 Rxv-3o, when bonded to A XV -i, is taken together to form an intra-ring 

branched spacer connecting the Axv.i-carbon at the point of attachment of R^ 
to the points of bonding of each member of any one of substituent pairs 
selected from the group consisting of subsitituent pairs Rxv- 10 and Rxv.,,. Rxv., 0 
and R^l Rxv. 10 and R w<J2i R^and Rxv-i 2 , Rxv-nand R^,, R w . 1ia nd Rxv-32. 
3 5 Rxv.,, and Rxv-i 2 , Rxv.31 and Rxv.32. Rxv-31 and Rxv. 12 , and Rxv-3 2 and Rxv-12 and 
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wherein said i ntra - r ,„ g branched spacer is selected to form two rings seiected 
from the group consisting of cycloalkyl having from 3 t hr„„„K ,„ 
ntemhers. cyCoaikeny, having from 5 ,„ rou g Z ntaous T ^ 
heterocyctyi having from S trough ,0 " 

R»M. (W R^, R„. 7 , Rw , ^ Rw 

he eroatyiamtnoaikyi. haioatkyithio. aikanoyioxy. aikoxy, a,Koxya| ky t 

oycloatkenyioxyalkyl. cycloalkylanedioxy. halocycloalkoxy 

TrtZTTT ha ' 0Cyd0alke ^. haiocydoaiken'yioxyaikyt. hyd.xy 
am no. „ ra , nltro , lower xy, 

a^ytam.no, arytthio. aryttnioaikyi, he te roa ra ,koxya,kyi. aikylfinyi ' 
a MsuMnyiaM. a^sumnyiaikyi, a^uifon.aiky, hetemaryisui^aikyi. 

hatoa, ytsutfonytatkyt. atkyisutfonamido. aikyiaminosuifony,. amidosuifony, ' 
monoa likyfamidosu.onyt. diatkyi amidosuifony,. monoatyiamidosutfony, ' 
ao.su ifonamido. dia^amidosuifonyi. monoaikyi monoary, amidosuifony, 
^umny, a^sutfonyt. heteroaryitbio, heteroary^ny, heteroaryisuifony, 
heterocyo ytsuifonyt. heterocyclic, atkanoyt. atkenoyi. anoyt. heLaroyi 
nfano* he,eroa ra ,kanoyi, hatoaikanoyl. alkyl. aikenyi. atkynyt. aikenyioxy 

l:lr T a ' kylenedi0Xy ' h *-^-»*». <*— * oycoaiky JkaToy,. 
oycioa kenyt, ,o„er oyotoaikyialkyl, iower cycloatkenytatkyi. hato, haioalky, 
haloalkenyl, haloalkoxy, hydroxyhaloalkyl 

hydroxyaratkyi. hydroxyalkyt. hydoxyhetemaratkyl, haloatkoxyatkyi ary, 
he eroaraikynyi. aryloxy, araikoxy, aryioxyafkyi. saturated, heterocydy, partiaiiy 
sa urated heterocycfyi. neteroary, ^oaryfoxy, heteroatyioxyaik* J£Z 
heteroaoriaikenyi, carboxyaikyi, carboaikoxy, aikoxycatjamido, ^ 
alky,am,docarbony,amido, aikyiamidooarbonyiamido. carboalkoxyaikyl 
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carboalkoxyalkenyl. carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl with the provisos that FW R^, r w . 6i Rxv . 7i r 

RXV-9, RXV-10. RXV-11, RxV-12, RxV-13, RxV-31, RxV-32. RxV-33. RxV-34, RxV-35, and R... 

are each independently selected to maintain the tetravalent nature of carbon, 
tnvalent nature of nitrogen, the divalent nature of sulfur, and the divalent nature 
of oxygen, that no more than three of the R^ and R^ substituents are 
simultaneously selected from other than the group consisting of hydrido and 
halo, and that no more than three of the R WJ5 and R^ 6 substituents are 
simultaneously selected from other than the group consisting of hydrido and 
halo; 

Rxv-9, Rxv-10, Rxv-ii, Rxv-12, Rxv-i3, Rxv-31. and Rxv-32 are independently 
selected to be oxo with the provisos that B^. B w . 2 , D^, D^, J w . 3 . Jx(Mt and 
Kxv-2 are independently selected from the group consisting of C and S, no more 
15 than two of Rxv.9, R M _, 0 , R^.,,, RxxM2i Rw i3i and ^ are 

simultaneously oxo, and that Rxv . 9> R w . 10 , Rxv , 1t Rxv . 12> R ^ ^ and ^ 
are each independently selected to maintain the tetravalent nature of carbon, 
tnvalent nature of nitrogen, the divalent nature of sulfur, and the divalent nature 
of oxygen; 

Rxv-4and Rxv-s, Rxv-s and Rxv-e, R ws and R^ 7 , R^ and Rxv-a, R w . 9 and 
Rxv-10, Rxv-10 and Rxv-n, Rxv.,, and R w ^ 1t and Rxv-32, Rxv-32 and R w . 12l 
and Rxv. 12 and Rxv. 13 are independently selected to form spacer pairs wherein a 
spacer pair is taken together to form a linear moiety having from 3 through 6 
contiguous atoms connecting the points of bonding of said spacer pair members 
to form a ring selected from the group consisting of a cycloalkenyl ring having 5 
through 8 contiguous members, a partially saturated heterocyclyl ring having 5 
through 8 contiguous members, a heteroaryl ring having 5 through 6 contiguous 
members, and an aryl with the provisos that no more than one of the group 
consisting of spacer pairs R^and R w . 5> R w . 5 and Rxv-e, Rxv^ and Rxv-7, R w _ 7 
and Rxv.a is used at the same time and that no more than one of the group 
consisting of spacer pairs Rxv- 9 and R^, Rxv . 10 and Rxv-11. Rxv-,i and Rxv-31, 
Rxv-31 and Rxv-32, Rxv. 32 and Rxv. 12 , and Rxv-12 and Rxv-13 are used at the same 
time; 

Rxv-9 and Rxv-n, Rxv- 9 and Rxv-12, Rxv- 9 and Rxv-13 Rxv- 9 and Rxv.31 . Rxv- 9 
and Rxv-32. Rxv-10 and R xv . 12l Rxv-10 and Rxv-13. Rxv-10 and Rxv-31, Rxv-10 and R w . 
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32, Rxv-„ and Rxv^, ^ and R 

and FW and Rxv and ^ and * 32 ' xv - 12 and Rxv . 31> r xv , 3 

^xv-13 ana R WJ2 are independently selected t n f„ 
Patrwnerein said spacer pair is teKen together to fe'l „ " 
seiected from the sroup M of a l^": 3 ''" 6 - «*» 

■> saving from , t „rough 3 contiguous atoms to to^ a 3 ^ 

group consisting of a cvctoalKv, „ • , " n9 Se ' eCted from <*• 

cotoa.eny, Jog a^^T ' ^ 8 ~' ' 

saturated heterocycty, having from 5 through 8 cZZZ T 

Provisos that no more than one of said group fTp^r l "* *" 

same time; up OT s P acer Pars is used at the 

FW and R w . 38 are independently selected from th« 
hydride, alkoxy, alkoxyalky,, hydroxy * * * * Wn *~ grau P consi ^ing of 

reference in «s entirety for at, punTes ' ' '"^'^ ^ 

In a preferred embodiment the Cptp inh.K* • 
Wowing compounds of Formata W " Sel60,ed * Bm «" 

3-P-(4-chloro-3-ethylphenoxy)phenyl) 
^^yltemino,.,,,.,.^^. 

HW4^loro-3<fhylphenoxy)phenylJ 

3-iI3-(4-cWoro-3-ethylphenoxy) p henylJ 
^Wn»fhy1^n ino ,. 1 , 1 . 1 . Wuoro . 2 . propand; 

^'^'^^^^^KS-Pentafteoroemy.) 

^^'^yllaminoM.I.I-Wuoro-^pa^ 

^'^^^pheno^^^^ 

cyclohe xyl .metoyljaminoj.1.l.i. trmuoro . 2 . propano ,. 

S-p^-chloro-S-ethylphanoxyJphenytJffS-d 122- 
^^^^^^^ 

3-tt3-(3-tnfluoromethoxyphenoxy)phenyl] 
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(cyclohexylmethyl)amino]- 1,1,1 -trifluoro-2-propanol; 
3-[[3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyciopentylmethyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyclopropylmethyl)aminoj-l , 1 . 1 -trifluoro-2-propanol; 

3-[[3-(3-trifIuoromethoxyphenoxy)phenyl][(3-trifIuoromethyl)cyclohexyl- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl]](3-pentafluoroethyl)cyclohexyl- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][(3- 
trifluoromethoxy)cyc!ohexyl-methyl]amino]-1 ,1,1 -trifIuoro-2-propanol; 

3-p-(3-trifluoromethoxyphenoxy)phenyl][[3-(1 ,1 ,2,2- 
tetrafluoroethoxy)cyclohexyl-methyl]amino]-1 ,1,1 -trifluoro-2-propanol ; 

3-[[3-(3-isopropylphenoxy)phenyl](cyclohexylmethyl]amino]-1 ,1,1- 
trifiuoro-2-propanol: 

3-[[3-(3-isopropylphenoxy)phenyl](cyclopentylmethy0amino]- 1,1,1 - 
trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl](cyclopropylmethyl)amino]-1 , 1 , 1 - 
trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl]t(3-trifluoromethyl) cyclohexyl- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][(3-pentafluoroethyl) cyclohexyl- 
methyl]amino]-1 .1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][(3-trifluoromethoxy) cyclohexyl- 
methylJamino]-1 ,1,1 -trifluoro-2-propanol; 

3-P-(3-isopropylphenoxy)phenyl][3-(1 ,1 ,2,2- 
tetrafluoroethoxy)cyclohexyl-methyl]amino]-1,1,1-trifluoro-2-propanol; 

3-p-(2,3-dichlorophenoxy)phenyl](cyclohexylmethyl )amino]-1 ,1,1- 
trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl](cyclopentylmethyl) 
amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-ff3-(2,3-dichlorophenoxy)phenyl](cyclopropylmethy)amino]-1 ,1,1- 
trifiuoro-2-propanol; 

3-p-(2,3-dichlorophenoxy)phenyl][(3-trifluoromethyl) 
cyclohexyl-methyl]amino]-"1 , 1 , 1 -trifluoro-2-propanol; 
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3-[[3-(2,3-dichlorophenoxy)phenyl][(3-pentafluoroethyl)cyclohexyl- 
methyl]amino]-1 , 1 , 1 -trifluoro-2-propanoi; 

3-[[3-(2 I 3-dichlorophenoxy)phenyl][(3-trifiuoromethoxy)cyclohexyl- 
methyljaminoJ-1 , 1 ,1 -trifluoro-2-propanol; 

3-a3-(2 > 3-dichlorophenoxy)phenyl][3-(1,1,2,2-tetrafluoroethoxy)cyclo- 
hexyl-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

S-ffS^fluorophenoxyJphenylJfcyclohexylmethyOaminoJ-l.l.l-trifluoro^- 
propanol; 

3-[[3-(4-fIuorophenoxy)phenyl](cyclopentylmethyl)aminoM .1,1 -trif luoro- 
2-propanol; 

3-[[3-(4-fluorophenoxy)phennyl](cyclopropylmethyl)amino3-1 ,1 ,1-triflouro- 
2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][(3-trifiuoromethyl) 
cyclohexyl-methyI]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][(3-pentafluoroethyl) 
cyclohexyl-methyl]amino]-1,1,l -trifluoro-2-propanol; 

3-p-(4-fluorophenoxy)phenyl][(3-trffluoromethoxy) 
cyclohexyl-methy!]amino]-1 . 1 , 1-trifluoro-2-propanol; 

3-[t3-(4-fluorophenoxy)phenynt[3-(1,1,2,2-tetrafluoroethoxy)cyclohexyl- 
methy!]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-[[3-(3-trifIuoromethoxyben2yloxy]phenyl] 
(cyclohexylmethyl)amino]-1,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyioxy)phenyq 
(cyclopentylmethyi)amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-P-(3-trifluoromethoxybenzyloxy)phenyl] 
(cyclopropylmethyl]amino]-1 , 1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyloxy)phenyl][(3- 
trifluoromethyl)cyclohexyl-methyl]aminoM ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifIuoromethoxyben2yioxy)phenyl][(3- 

pentafluoroethyl)cyclohexyl-methyl]amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyloxy]phenyl][(3- 
trifluoromethoxy)cyclohexyl-methyl]amino]-1 .1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyben2yloxy)phenyl][3-(1 , 1 ,2,2- 
tetrafluoroethoxy)-cyclohexylmethyl]amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylben2yloxy)phenyl] 
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(cyclohexylmethyl)amino]-1 , 1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
(cyclopentylmethyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
(cyclopropylmethyl)amino3-1,1,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylben2yloxy)phenyl]t(3-trifluoromethyl)cyclohexyl- 
methyI]aminoJ-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylben2yloxy)phenyl][(3-pentafluoroethyl)cyclohexyl- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl][(3- 

trifluoromethoxy)cyclohexyl-methynamino].1,1,1-trifluoro-2-propanol; 

3-[[3-(3-trffluoromethylbenzyloxy)phenyl][3-(1 ,1 ,2,2- 
tetrafluoroethoxy)cyclohexyl-methyl]amino]-1 ,1.1 -trifluoro-2-propanol; 

3-H[(3-trifIuoromethyl)phenyl]methyl](cyclohexyl)amino]-1 ,1 , 1 -trifluoro-2- 
propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methyl](cyclohexyl)amino]-1 ,1,1 -trif luoro- 
2-propanol; 

3-f[[(3-trifluoromethoxy)phenyl]methyl](cyclohexyl)amino]-1 ,1,1 -trifluoro- 
2-propanol; 

3-[[[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyI] 

methyl](cyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[I[(3-trifIuoromethyl)phenyl]methyl] 
(4-methylcyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methyl] 
(4-methylcyclohexyl)amino]-1,1.1-trifluoro-2-propanol; 

3-[[[(3-trif]uoromethoxy)phenyl]methyl] 
(4-methylcyclohexyl)amino]-1.1,1-trifluoro-2-propanol; 

3-ff[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methyl](4- 
methylcyclohexyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[(3-trifluoromethyl]phenyl]methyl](3- 
trifluoromethylcyclohexyl)amino]-1 ,1 ,1-trif!uoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methyl](3- 
trifluoromethylcyclohexyl)amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-[[[(3-trifluoromethoxy)phenyl]methyl](3- 
trifluoromethylcyclohexyl)amino]-1 , 1 , 1 -trifluoro-2-propanol; 
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3 - ffI3 -( 1 - 1 ^.2-teTafl U oroe l hoxy,ph e „ y „ methy0( 3. 

Tr,r oh ^ minoH ' i ' i -~^ 

„ h „n 3 " fff3 " <1 ' 1A2 - te ' ranu0roe,, " J '<y)P''enyO m e t hy l J ( 3. 
Phen ~~ nOM ' , ' , -™- 0 - 2 ^f 

3-[[[(3-tnfIuoromethy|)phenyl]methyf](3. 
cydopen^™ 

3-r[[(3-pentafluoroethyl]phenyljmethyl](3- 

CyC '°^ 

^(a^ofomethoxyJphenyOmethynca- 

3 ^ 3 -^. 1 .2.2-tetrafluoroethoxy) P henyl] m ethylJ ( 3- 
cyclopentyloxyc y ciohexy|)-aminol-1 i i trif. f 

3-f[[(2-tnfluoromethyl) P yrid-6-y|j me thyfJ(3- 
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isopropoxycyclohexyl)amino]-1,1 ,1-trifluoro-2-propanol; 

3.[[t(2-trifluoromethyl)pyrid-6-yl]methyl](3-cyclopentyloxycyclohexyl)- 
amino]-1 ,1,1 -trifluoro-2-propanol; 

3-f[[(2-trifluoromethyl)pyrid-6-yl]methyl](3-phenoxycyclohexyl)amino]- 
5 1,1,1-trifluoro-2-propanol; 

3-[[[(2-trifluoromethyl)pyrid-6-yl}methyl](3- 
trifIuoromethylcyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[{[(2-trifluoromethyl)pyrid-6-yl]methyI][3-(4-chloro-3. 
ethylphenoxy)cyclo-hexyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
1 0 3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl][3-< 1 , 1 ,2,2- 

tetrafluoroethoxy)cycio-hexyl]amino].1 ,1,1 -trifluoro-2-propanol; 

3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl](3-pentafluoroethylcyclohexyl)- 
amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-[[[(2-trifluoromethyl)pyrid-6-y1]methyl](3-trifIuoromethoxycyclohexyl)- 
15 amino]-1,1 ,1-trifluoro-2-propanol; 

3-[[[(3-trifluoromethyl)phenyl]methyl][3.(4-chloro-3-ethylphenoxy)propyl]- 
amino]-1 , 1 , 1 -trifluoro-2-propanbl; 

3-[[[(3-pentafluoroethyl)phenyl]methyl][3-(4-chloro-3- 
ethylphenoxy)propyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 
2 0 3 -ff[( 3 -trifluoromethoxy)phenyl]methyl][3-(4-chloro-3- 
ethylphenoxy)propyl]-amino]-1 ,1,1 -trifIuoro-2-propanol; 

3-[[[3-(1 ,1 ,2,2-tetrafIuoroethoxy)phenyl]methyl][3-(4-chloro-3- 
ethylphenoxy)-propyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-fft(3-trifluoromethyl)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-2,2,-di- 

2 5 fluropropyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-ffl(3-pentafluoroethyl)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-2.2- 
di-fIuropropyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[H(3-trifluoromethoxy)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-2,2,- 
di-fluropropyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3 0 3-[[[3-(1 , 1 ,2,2-tetrafIuoroethoxy)phenyl]methyl][3-(4-chloro-3- 

ethylphenoxy)-2,2,-difluropropyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[t(3-trifluoromethyl)phenyl]methyl][3-(isopropoxy)propyl]amino]-1 ,1,1- 
trifluoro-2-propanol; 

3-[[[(3-pentafiuoroethyl)phenyl]methyl][3-(isopropoxy)propyl]amino]- 
35 1,1,1-trifluoro-2-propanol; 
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Another class of CPtd s m »«-w-« 
•nvenucn consists of (R^^! *" ** "* '* 
having the Formula XVI " a " 59enated '-substituted amino-(n + 



R XVl- 7 




x xvi-i 



• R xvi-io 



Formu/a XVI 



and pHanneoeueoa.v acceptable forms thereof, wherein- 
y - an Integer selected from 1 through 4 . 
Xxvi is oxy; 



Ngfrer Ca^X^*~ «* - M <W, has a 

m xv, where,n A», is Formula XV K ,I) and Q „ Foimula xv , 
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R XVI-9 p 



10 




R XVI-14 \V // *XVI 

J XVI-4 



R XVI-15 



xvi-n 



R XVI-13 R XVI-12 



xvi-m 



RxvMe is selected from the group consisting of hydrido, alkyl, acyl, aroyl, 
heteroaroyl. trialkylsilyl, and a spacer selected from the group consisting of a 
covalent single bond and a linear spacer moiety having a chain length of 1 to 4 
atoms linked to the point of bonding of any aromatic substituent selected from 
the group consisting of FW FW R WI . 9 , an d FW 13 to form a heterocyclyl ring 
having from 5 through 10 contiguous members; 

Dxvi-i, Dtt/i-2, Jxvm, Jxv/,.2 and Kxvm are independently selected from the 
group consisting of C, N, O, S and covalent bond with the provisos that no more 
than one of Dxvm, D WWl J^, and Kxvn is a covalent bond, no more than 
one Dxvm, Dxvi. 2 , Jxvm. Jxvw and Kxvm is be O, no more than one of Dxvm, Dxvi. 
2, Jxvm. Jxvw and is S, one of Dxvm, D wi . 2i J wm , J wi . 2 and Kxvm must be a 
covalent bond when two of Dxvm. Dxv,- 2 , Jxvm. Jxv.- 2 and Kxvm are O and S, and 
15 no more than four of Dxvm . Dxv.- 2 . Jxvm . Jxv.- 2 and Kxvm is N; 

Dxvi-3, Dxvm. Jxvi-3. Jxvm and Kxvi-2 are independently selected from the 
group consisting of C, N, O, S and covalent bond with the provisos that no more 
than one is a covalent bond, no more than one of Dxvi- 3 . Dxvm. Jxv,-3. Jxvm and 
Kxv.- 2 is O, no more than one of Dxv.-3. Dxvm. Jxv.^. Jxvm and Kxv ( - 2 is S, no more 
2 0 than two of Dxvi-3. Dxvm. Jxvi-3. Jxvm and Kxvi-2 is 0 and S, one of Dxvi-3, Dxvm. 
Jxvi-3. Jxvm and Kxvi-2 must be a covalent bond when two of Dxv.- 3 . Dxvm. Jxvt-3. 
Jxvm and Kxvi- 2 are O and S. and no more than four of Dxvi-3. Dxvm. Jxvi-3, Jxvm 
and Kxvi-2 are N; 
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Rxv,- 2 is selected from the group consisting of hydride arvl M . ■ 
-«* a , k e ny ,ox y a IkyI , ha,oa Iky ,, ha.oa.en* halocjo j 
a^a k0 lky(> haloalkenyIoxya(ky(i halocyc|oa(ko «* 

perhaloaryl, perhaloaralkyl, perhaloarvloxvalkvl h..= , a ' Koxyalk >' 1 ' 

S carboaikoxycyanoalkyl. with the pro 1 T ^ ^ 
Pr^inn cx,o + , ■ W| - 2 has a lower Cahn-lngold- 

Prelog system raring man both R m ., and (CHR w)n . N(A)M)Qm . 

Rxv„ ,s selected from the group consisting of hydride hydroxy cveno 

stereochemical s y stem ran k inq than R ar ,H , k- u ~ 

. 9 Inan Rxv| - 1 and a h'9her Cahn-lngold-Preloa 

stereochemical system ranKing than Rxv , 2 ; 9 

- (C(RxvM 4 ) 2 ) q where,n q ,s an integer selected from 1 and 2 and (CH( R « 
- : ~) P -reingandpa^^^ 

FWh is selected from the group consisting of hydride, hydroxy cyano 
hy roxyalM, acyl, al.oxy, a, kyl> a , k en yI , a , ky n y l. a, k ox y a, ky |, haloa, y , 
20 haloalkenyl. haloa.Koxy, haloall.oxya.ky,, ha.oa. k eny,o X ya« k y, 

ZZT 0alk T kyl ' m ° n0Cyan0a,k ^ d ~M, carboalkoxycyanoalM 
carboalKoxy, carboxamide, and carboxamidoalKyl; 

Zxv, is selected from a group consisting of a covalent single bond, 
(C(Rxvm 5 ) 2 )<,. wherein q is an integer selected from 1 and 2 and (CH(R u 
25 Wvw.-frH/R \\ u • . * ^"( R xvi.is))r 

^ ' * ~ lmegere inde P e "^«y «'ec.ed from 0 

, Cfslm * * wiT ' rom 9r ° UP COnS ' S ' in9 °' °- C(0) ' C < S >.=<°)N( R xv,. 
OWNS** and N(R _, ^ fte prwlso , hat ^ ^™-">' 
~ Rxvm, is selected, from the group consisting of hydride, cyano 

hydroxyalicyl, acyi. alkoxy. aikyt, alkenyl, alkynyl, alkoxyalkyl, haioalky 
haloalkenyl, haloalkoxy. haloalkoxyalkyl, haloalkenyloxyalky, 
monocarboalkoxyalkyl. monocyanoalkyl, dicyanoaikyl. carboaikoxycyanoalkyl 
cerboalkoxy. carboxamide. and carboxamidoalkyf 
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RjCVM. RxV.-5. RXV.^, R W ,-7, RxVI-8, RxVI-9, RxVMO. R W .-11. RxVMS, 3Hd R WM3 

are independently selected from the group consisting of hydrido, carboxy. 
heteroaralkylthio, heteroaralkoxy. cycloalkylamino. acylalkyl, acylalkoxy, 
aroylalkoxy, heterocyclyloxy, aralkylaryl. aralkyl, aralkenyl, aralkynyl, 
heterocyclyl, perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, 
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, 
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl. 
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroaralkyl, 
heteroarylaminoalkyl, haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, 
haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, 
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, hydroxy, 
amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, arylamino, 
aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, alkylsulfinyl, 
alkylsulfinylalkyl. arylsulfinylalkyl, arylsulfonylalkyl, heteroarylsulfinylalkyl, 
heteroarylsulfonylalkyl, alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfinylalkyl, 
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, 
monoalkyl amidosulfonyl, dialkyl, amidosulfonyl, monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
2 o arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyclylthio. alkanoyl, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl, 
cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl. halo, haloalkyl. 
25 haloalkenyl, haloalkoxy, hydroxyhaloalkyl, 

hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, 
heteroaralkynyl, aryloxy. aralkoxy, aryloxyalkyl, saturated heterocyclyl, partially 
saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkenyl, 
heteroarylalkenyl, carboxyalkyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 
carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, 
carbohaloalkoxy, phosphono. phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl with the proviso that Rxv W . R^, R^, R WI . 7 . R> 
Rxvi-9. Rxvno, Rxvm. Rxvi-12, and Rxvi-13 are each independently selected to 
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<xvi-e, 
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maintain the tetravalent nature of carhnn ♦ ■ , 

connecting the points of Jl^l *""* 6 ^""^ ato ™ 
selected from „. 8roup conZ 'of d ^IC ^ '° 3 ** 
contiguous members, a panSaKy salted "* ^ 5 8 
° co„ t , gu ous members. . he,e sT V ' *" haV ' n9 " 8 
and an ay/ with the provisos J?" m ° ™ 9 5 * hr ° U9h 6 member, 
spacer pairs R„ H and R R <* ** 9rou > «"**B of 

*« is use. a^CZ aT r ^ ^ ~ R - « "W and 
cons,s,,„ g of space, pairs ^. «T 7' "» " ^ 9 ™ P 
> « - R _ can ^TC's^T " RXV< n ' R - *~ 

taken together to form a linear Z ! T ^ ^ Sa '° Spacer <=eir * 
selected from me gr^up l^W " ** *"» * *• 

Ha^ng from , ^ ™ ^rocydy, *, 

« «™gh 6 contiguous membTvlnTe 3 ** *™ 

9-oup consisting o, spacer £T R *" T" "° more *- « of me 

and R ^ - is used a, the same 17 *~ "° 

Compounds of Formula y\/i m m *u • 

reference in its en«re«y,or a„ purptL *'* " '"^'^ here <" * 

In a preferred embodiment the cftp i„>,-k-. 
following compounds of Formula xvT " " m lhe 

<2R> ' 3 " Ir3 - (3 -' rfflu ° r on'ahoxyphenoxy)phenyljrt3-( 1 , , , 
tetraf,uoroethoxy)pheny 5 me,h y0 aminol.1 1 1 , ' ' ' 

(2R, - 3 -ff 3 -( 3 -oyolopropytp heno)<y)ph P 
— roemo^pheny^mem^,, , .^J^^ 
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(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[3-(1, 1,2,2- 

tetrafIuoroethoxy)phenyl]-methyl]aminoM,1,i-trif]uoro-2-propanol; 

(2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[3-(i , 1 ,2,2- 
tetrafl U oroethoxy)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
5 ( 2 R)-3-[[3-(4-fluorophenoxy)phenyl][[3-(1 , 1 ,2,2- 

tetrafIuoroethoxy)phenyi]-methyl]amino]-1,1,l-trifluoro-2-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyI]amino]-1 ,1.1 -trifluoro-2-propanol; 
(2R)-3-[f3-(2-fluoro-5-bromophenoxy)phenyl][[3-(i , 1 ,2,2- 
10 tetrafluoroethoxy)phenya-methyl]aminoh1,1,l-trifluoro-2-propanol; 

(2R)-3-[I3-(4-chloro-3-ethyiphenoxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafluoroethoxy)phenyl]-m e thyl]amino]-1,1,1-trifluoro-2-propan 

(2R)-3-[[3-[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenoxy]phenyl][[3-( 1 , 1 ,2,2- 
tetrafluoro-etho)cy)phenyl]methyljamino]-1,1,1-trifluor(>2-propanol ; 
1 5 ( 2R )- 3 -ff3-I3-(pentafluoroethyl)phenoxy]phenyl][[3-( 1 , 1 ,2,2- 

tetrafluoroethoxy)-phenyl]methyl]aminoh1,1,i-trifluoro-2-propanol; 
(2R)-3-p-(3,5-dimethylphenoxy)phenyl][[3-(1 , 1 ,2,2- 

tetrafluoroethoxy)pheny0-methyl]amino]-1,1,l-trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]- 
2 0 methyl]amino]-1,l,i-trifluoro-2-propanol; 

(2R)-3-[[3-(3-t-butylphenoxy)phenyl][[3-(1 , 1 ,2,2- 

tetrafluoroethoxy)phenyl]-methyl]aminoM,1,l-trifluoro-2-propanol: - 
(2R)-3-[[3-(3-methylphenoxy)phenyl][[3-(1 ,1 ,2,2- 

tetrafluoroethoxy)phenyl]-methyl]amino]-1,1,1-trifluoro-2-propanol; 
2 5 <^)^I^ 5 .e.7.8-tetrahydro-2-naphthoxy)phenyll[[3-(1 ,1 ,2,2- 

tetrafluoro-ethoxy)phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(phenoxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafIuoroethoxy)phenyl]methy!]aminoM,1,l-trifluoro-2-propanol; 

(2R)-3-H3-t3-(N,N-dimethylamino)phenoxy]phenyl][[3-(1,1 ,2,2- 
30 tetrafluoro-ethoxy)phenyl]rT.ethyl]amino]-1,1,l-trifluoro-2-propanol; 

(2R)-3-[[[3-(1 , 1 ,2,2,-tetrafIuoroethoxy)phenyl]methyl][3-[[3- 
(trif]uoromethoxy)-phenyljmethoxy]phenyl]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-{[[3-(1 , 1 .2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3-(trifluoro- 
methyljphenyljmethoxylphenyqaminoj-l.l.l-trifluoro^-propanol; 
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(2R)-3-[[[3-(1 . 1 .2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3,5. 

dimethylphenyl]-methoxy]phenyl]amino]-1,i,i-trifiuoro-2-propanol; 
(2R)-3-[[[3-(1 , 1 .2,2-tetrafluoroethoxy)phenyl]methyl][3.[[3- 

(trifluoromethylthio)- P henyl]methoxy]phenyl]amino]-1j,i-trifluoro-2-pro P anol; 
(2R)-3-[[[3-(1 , 1 .2,2-tetrafIuoroethoxy)phenyl]methyl][3-[[3,5- 

difIuorophenyl]-methoxy]phenyl]amino]-1,1 f l-trifluoro-2.propanol! 

(2R)-3-[[[3-(1 , 1 .2,2-tetrafluoroethoxy)phenyQmethyl][3- 
[cyclohexylmethoxy]-pheny!]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2-difiuoromethoxy-4-pyridyloxy)phenyl][[3-(l , 1 ,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]-1,l,l-trifluoro-2-propanoi; 

(2R)-3-ff3-(2-trifluoromethyl-4-pyridyloxy)pheny0f[3-( 1,1,2,2- 

tetrafIuoroethoxy)-phenyl]methyl]amino]-1,1,l-trifluoro-2-propanol;' 
(2R)-3-p-(3-difIuoromethoxyphenoxy)phenyl]t[3-(i ,1 ,2,2- 

tetrafluoroethoxy)-phenyl]methyl]aminoM,l,i-trifIuoro-2-propanol; 

(2R)-3-[[[3-(3-trifuoromethylthio)phenoxy]phenyl][[3-( 1 ,1,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino>1.1.l-trif] U oro-2-propanol; 

(2R)-3-[[3-(4-chloro-3-trifIuoromethylphenoxy)phenyl][[3-( 1 , 1 ,2,2- 

tetrafluoroethoxy)-phenyl]methyl]aminoM,l,l-trifluoro-2-propanol; ' 
(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl3-methyI3amino]-1,1,l-trifluoro-2-propanol; 

(2R)-3-[[3-(3-isopropylphenoxy)phenyl]t[3- 
(pentafluoroethyl)pheny0methyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-cyclopropylphenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]methyO-aminoM,1,l-trifluoro-2-propanol; 
(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[3- 

(pentafluoroethylJphenylJmethyll-aminoM.I.I-trifluoro^-propanol; 
(2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[3- 

(pentafiuoroethyl)phenyl]methyl]-aminoM,1,1-trifluoro-2-propanol; 
(2R)-3-[[3-(4-fluorophenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]methyl]amino]-1.1.1-trifluoro-2-propanol; 
(2R)-3-[[3-(4-methylphenoxy)phenyl][[3- 

(pentafluoroethyl)ph e nyl3methyI]amino]-1,l,i-trifl U oro-2-propanoi; 
(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]methyl]-amino]-1.1,l-trifluoro-2-propanol; 
(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
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(pentafluoroethyl)phenyl]methyl]-amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenoxy]phenylJ[ f3- 
(pentafluoroethyl)-phenyl]methyl]aminoM.1,l-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl]f[3- 

(pentafluoroethyl)phenyl]-methyl]aminoM,1,1-trifluoro-2-propanol; 

(2R)-3-[r3-(3,5-dimethylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]-amino]-1 ,1,1 -trifiuoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-t-butylphenoxy)phenyl][[3-(pentafIuoroethyl) 
phenyQmethyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-methylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-p-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]-methy!]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[3-(phenoxy)phenyl][[3(pentafluoroethyl) 
pheny(Jmethy!Jamino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(N,N- 

dimethylamino)phenoxy]phenyl][[3(pentafluoroethyl)phenyl]-methyl]amino]- 
1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3- 
(trifIuor6methoxy)phenyl]-methoxy]phenyl]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafIuoroethyl)phenyl]methyl][3-[[3-(trifIuoromethyl)- 
phenyl]-methoxy]phenyl]amino]-1 ,1,1 -trifIuoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methylJ[3-[[3,5- 

dimethylphenyl]methoxy]-phenyl]amino]-1 , 1 , 1-trifIuoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3- 

(trffluoromethylthio)phenyl]-methoxy3pheny0amino]-1,1,1-trifluoro-2-pro.panol; 

(2R)-3-[[[3-(pentafIuoroethyl)phenyl]methyl][3-[[3,5- 
difluorophenyI]methoxy]-phenyl]aminoM,1,1-trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenyI]methyl][3- 
[cyclohexylmethoxy]phenyl]-amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-P-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]amino]-1,1,1-trifluoro-2-propanol; 
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(2R)-3-[[3-(2-trifluoromethy]-4-pyridyIoxy)phenyl][f3- 

(pentafluoroethyl)phenyl].methyl]amino]-l J 1 l l.trifluoro-2-propanol; 
(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3- 

(pentafluoroethy/)phenyl]-methyI]aminoM,l,l-trifiuoro-2-propanol; 
(2R)-3-[tr3-(3-trifluoromethylthio)phenoxy]phenyl][f3- 

(pentafluoroethyl)phenylJ-methyl]amino]-l,l.i-trifluoro-2-propanol; 

(2R)-3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3- 
(pentafluoroethyl)-phenyl]methylJamino]-l,l,i-trifIuoro-2-propanol; 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl]t[3- 

(heptafluoropropyl)phenyl]-methyl]amino]-1.1.l-trifluoro-2-propanol; 
(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[3- 

(heptafluorop ro py0phenyl]methyl]-amino]-1,1,1-trifluoro-2-propanol; 
(2R)-3-[[3-(3-cyclopropyiphenoxy)phenyl][[3- 

(heptafluoropropyl)phenyl]methyl]-amino]-1,1,l-trif| U oro-2-propanol; 

(2R)-3-ff3-(3-(2-fury()phenoxy)phenyl][[3-(heptafIuoropropyl) 
phenyl]methyl]-amino]-1 , 1 , 1 -trifIuoro-2-propanol; 

(2R^3-^^3-(2,3-dichlo^ophenoxy)phenyl][[3-(heptanuoropropyl) 
phenyl]methyl]-amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-ff3-(4-fluorophenoxy)phenyl][[3-(heptafluoropropyl) 
phenyl]methyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyO[[3-(heptafluoropropyl) 
phenyl]methyl]amino]-1 ,1 ,1 ,-tiifluoro-2-propanol; 

(2R)-3-[[3-(2-fIuoro-5-bromophenoxy)phenyl][[3- 

(heptafluoropropyl)phenylhmethy0amino]-1,l,l-trifluoro-2-propanol; 

(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(1 ,1 .2,2-tetraf!uoroethoxy)phenoxy]phenyl][ [3- 
(heptafluoropropyJJ-phenyqmethylJaminoJ-l.l.l-trifluor^-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3- 

(heptafluoropropyDphenyG-methyljaminoJ-l.i.i-trifiuo^-propanol; 

(2R)-3-[[3-(3,5-dimethylphenoxy)phenyl][[3-(heptafIuoropropyl) 
phenyl]methyl]-amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3-(heptafluoropropyl) 
phenyl]methyl]amino]-1 . 1 , 1 -trifluoro-2-propanol; 
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(2R)-3-[[3-(3-isopropylphenoxy)pheny(][[2-fluoro-5-(trif!uoromethyl 
)phenyl]-methyl]amino]-1 , 1 .l-trifluoro-2-propanol; 

(2R)-3-[[3-(3-cyclopropylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenyl]-methyl]amino3-1 ,1,1 -trifluoro-2-propanol; 
5 ( 2R )- 3 -ff3-(3-(2-furyl)phenoxy)phenyl][[2-fluoro-5- 

(trif)uoromethyl)phenyl]-methyl]amino]-l , 1 . 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[2-fIuoro-5- 
(trifluoromethyl)phenyl]-methyl]arT7ino].1 , 1 , 1-trifluoro-2-propanol; 

(2R)-3-[[3-(4-fIuorophenoxy)phenyl][I2-fluoro-5-{trifluoromethyl)phenyl]- 
10 methyl]amino]-1,1,1-trif)uoro-3-propanol; 

(2R)-3-f[3-(4-methylphenoxy)phenyl][[2-f!uoro-5- 

(trifluoromethyl)phenyl]-methy'namino]-1,1,l-trifluoro-2-propanol; 

(2R)-3-p-(2-fluoro-5-bromophenoxy)phenyl][I2-fluoro-5-(trifluoromethyl)- 
phenyQmethyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

15 (2R) - 3 'K 3 ^ 4 - chlor ^ 3 ^ylphenoxy)phenyQ[[2,fIuoro-5-(trifIuoromethyl)- 
phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-p-[3-(1 , 1 ,2,2-tetraf?uoroethoxy)phenoxy]phenyl] 

tt2-fluoro-5-(trif!uoro-methyl)phenyl]methyl}amino]-1,1,l.trifIuoro-2-propanol; 
(2R)-3-t[3-[3-(pentafIuoroethyl)phenoxy]phenyl][[2-fluoro-5- 
1 0 (trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
(2R)-3-[[3-(3,5-dimethylphenoxy)phenyO[I2-fiuoro-5- 
(trifluoromethyl)phenyf]-methyl]aminol-1 , 1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyi)pheny/}methyl]-aminol-1 ,1,1 -trifluoro-2-propanol ; 
5 ( 2R )-3-[[3-(3-t-butylphenoxy)phenyl][[2-fluoro-5- 

(trifluoromethyl)phenyJ]methyl]-amino]- 1 , 1 , 1-trifIuoro-2-propanol; 

(2R)-3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenyl3methyl]-amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][I2-fluoro-5- 
0 (trifiuoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifIuoro-2-propanol; 

(2R)-3-[[3-(phenoxy)phenyl][[2-fluoro-5-(trifluoromethyI) 
. phenyl]methyl]amino]-1,1 ,1 -trifluoro-2-propano); 

(2R)-3-[[3-f3-(N,N-dimethylamino,phenoxy]phenyl][[2-fluoro- 
5-(trifluoromethyl)-phenyl]methyl]amino]-1,1,1-trifluoro-2-propanol; 
5 ^ 2R )- 3 "[[I 2 - flu oro-5-(trifluoromethyl)phenyl]methyl][3-f[3- 
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(trifluoromethoxy)-phenyl]methoxy]phenyl]amino]-1 ,1,1 -trifluoro-3-propanol; 
(2R)-3-t[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3- 

(trifluoromethyO-phenyQmethoxylphenylJaminoJ-l.l.l-trifluoro^-propanol; 
(2R)-3-[[[2-fluoro-5-(trifIuoromethyl)phenyl]methyl][3-[[3,5- 
5 d'methylpheny0-methoxy]phenyl]amino]-1,i,i-trifiuoro-2-propanol; 

(2R)-3-[[[2-fluoro-5-(trifluoromethy!)phenyl]methyl][3-[[3- 
(trifluoromethylthio)-phenyl]methoxy]phenyl]amino]-1, 1,1-trifluoro-2-propanol; 

•••>, (2R)-3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-p,5- 
difluorophenyQ-methoxy]phenyl]amino]-1 , 1 ,1-trifluoro-2-propanol; 
10 ( 2R )-3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3- 
[cydohexyfmethoxyl-phenyljaminoj-l.l.l-trifluoro^-propanol; 

(2R)-3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyl]methyqamino]-1 . 1 , 1 -trifluoro-2-propanol; 

(2R)-3-p-(2-trifluoromethyl-4-pyridyloxy)phenyl][[2-fluoro-5- 
L5 (trifluoromethyl)-phenyqmethyl]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyl][[2-fIuoro-5- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyqmethyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

:o ( 2R )- 3 -ff 3 -(4-chloro-3-trifluoromethylphenoxy)phenyl][[2-fluoro-5- 
(trifluoro-methyl)phenyqmethyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

{2R)-3-t[3-(3-trifluoromethoxyphenoxy)phenylJ[[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[2-fIuoro-4- 
5 (trifluoromethyl)phenyl]-methyl]amino]l-1,l,l-trifluoro-2-propanol; 
(2R)-3-[[3-(3-cyclopropylphenoxy)phenyl][[2-flouro-4- 
(trifluoromethyl)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]-methyl]aminoh1,1 f l-trifluoro-2-propanol; 
3 (2R)-3-[[3-(2,3-dichlorophenoxy)phenyi][[2-fluoro-4- 

(trifluoromethyl)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-p-(4-fIuorophenoxy)phenyl][[2-fluoro-4-(trifIuoromethyl)phenyl]- 
methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyOphenylJ-methy^aminoJ-l.l.l-trifluoro^-propanol; 
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(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[2-fluoro-4-(trifiuoromethyl)- 
phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[2-fluoro-4-'(trifluoromethyl)- 
phenyl]methyl]amino]-1,l,l-trifluoro-2-propano!; 
5 (2R)-3-[[3-[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenoxy]phenyl] 

[[2-fluoro-4-(trifluoromethyl)phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentafIuoroethy!)phenoxy]phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
(2R)-3-t[3-(3,5-dimethylphenoxy)phenyl][[2-fluoro-4- 
1 0 (trifluoromethyl)phenyl]-methyl]aminol-1 ,1 ,1-trifluoro-2-propanol; 
(2R)-3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-4- 
(trif luoromethyl)phenyi]methyl]-amino]-1 ,1,1 -trifluoro-2-propanol; 
(2R)-3-[[3-(3-t-butylphenoxy)phenyl][[2-fIuoro-4- 
(trifluoromethyl)phenyl]methyl]-amino]-1 , 1 , 1 -trifluoro-2-propanol; 
15 (2R)-3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyl)phenyl]methyl3-amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl]p-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 
(2R)-3-[[3-(phenoxy)phenyl][[2-fIuoro-4-(trifluoromethyl) 
20 phenyl]methyl]amino]-1,1,l-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(N,N-dimethylamino)phenoxy]phenyl][[2-fluoro- 
4-(trifluoromethy!)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3- 
[I3-(trifluoromethoxy)phenyl]methoxy]phenyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 
! 5 (3R)-3-[[[2-f iuoro-4-(trifluoromethyl)phenyl]methyl][3- 

[[3-(trifluoromethyl)phenyl]methoxy]phenyl]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3- 
[[3,5-dimethylphenyl]-methoxy]phenyl]amino]-1 , 1 ,1 -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3- 
0 (trifluoromethylthio)-pheny!]methoxy]phenyl]amino]-1 .1 ,1-trifiuoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3,5- 
difluorophenyl]-methoxy]phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3- 
[cyclohexylmethoxy]-phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
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R XV(l-8 , R XVII-9 



R XVII-6 L XVII p 




°r Rxvino— Txvu— Vxv,,— Xxv,, — 
wherein 

Rxvm, Rxv.,-7, Rxvo-,0 denote, independently from one another a 
cycloalky, containing 3 to 6 carbon atoms, or an aryl containing 6 to 10 carbon 
atom or a 5- to 7-membered, optionally benzo-condensed, saturated or 
unsaturated, mono-, b, or tncydic heterocyde containing up to 4 heteroatoms 
ro m the senes of S. N and/or O, wherein the rings are optionally substituted in 
the case of the nitrogen-containing rings also via the N function, with up to five 
,dent,ca or different substituents in the form of a halogen, trif,uoromethy, ( nitro 
hydroxy , cyano, carboxyl, trifluoromethoxy, a straight-chain or branched acy, 
a ft* alkylthio, al k y,a. k oxy, alkoxy or a.koxycarbonyl containing up to 6 carbon 
atoms each, an aryl or trifluoromethyl-substituted any. containing 6 to 10 carbon 
atoms each, or an optionally benzo-condensed. aromatic 5- to 7-membered 
heterocycle containing up to 3 heteoatoms from the series of S, N and/or O 
and/or in the form of a group according to the formula -0 RxviM1 , - S R xvlM2> ' 
-^OsRxv/na, or -NR XVII . 14 R XVIMSi - 

Rxv.,-,1. RxviM2, and R^ denote, independently from one another an 
ary. containing 6 to 10 carbon atoms, which is in turn substituted with up to'two 
.denfcal or different substituents in the form of a phenyl, halogen or a straight- 
ens or branched alkyl containing up to 6 carbon atoms, 

Rxvn-i4 and R^ 5 are identical or different and have the meaning of 
Rxvim and Rxvii-s given above, or 

Rxvir-e and/or R W) , 7 denote a radical according to the formula 
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(2R)-3-rrr3 « mh 1 ' 1 ' 1 - tr, fluoro-2-propanol; 
(2R)-3-r[3-(4-chlorn , t « 1 ' 1 ' 1 ^°r°-2-propanol; and 




R xvn r2 



15 Formula XVI! 

and pha,rnaceu ta ,, y acceptaWe foms ^ 

A™, denotes an aryl containing 6 to 10 rar^n .' 
subsisted with up to five identica, „r ™ S ' W * h is "P*"*"!' 

haio 9 an, nitto, „ ydroxyl ^2 1 7 ***** *» '°™ * a 

ea *'7-'---pa^r f t:r N rr natoTO 

lw a« <W are identica, or different and d ^ '" 5 ' ^ 

°r a atraight-chain or branohed alkv, con, 8 3 hydr ° 9en ' " he ">* 

iunea a.kyl containing up to 6 carh™ 

Dm. denotes an aryl oontai„in 8 6 to 10 carbon 7 ' 

> substituted with a phenyl, nitro haloofn , a ""^ Wh ' Ch ' 5 

-dioa, according ,o tnetormufc ^ MU ° r °™<M or trinuoromethoxy, or a 
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Rxvn-1 and/or R WI1 . 2 are straight-chain or branched alkyl with up to 6 
carbon atoms, optionally substituted with halogen, thfluoromethoxy, hydroxy, or 
a straight-chain or branched alkoxy with up to 4 carbon atoms, aryl containing 6- 
1 0 carbon atoms optionally substituted with up to five of the same or different 
substituents selected from halogen, cyano, hydroxy, trifluoromethyl, 
thfluoromethoxy, nitro, straight-chain or branched alkyl, acyl, hydroxyalkyl, 
alkoxy with up to 7 carbon atoms and NRxv^Rxv,,^; 

Rxvifeand Rxv.,.23 are identical or different and denote hydrogen, phenyl 
or a straight-chain or branched akyl up to 6 carbon atoms; and/or 

Rxv,.m and Rxv.,.2 taken together form a straight-chain or branched alkene 
or alkane with up to 6 carbon atoms optionally substituted with halogen, 
trifluoromethyl, hydroxy or straight-chain or branched alkoxy with up to 5 carbon 
atoms; 

Rxv.i.3 denotes hydrogen, a straight-chain or branched acyl with up to 20 
carbon atoms, a benzoyl optionally substituted with halogen, trifluoromethyl, 
nitro or trifluoromethoxy, a straight-chained or branched fluoroacyl with up to 8 
carbon atoms and 7 fluoro atoms, a cycloalkyl with 3 to 7 carbon atoms, a 
straight chained or branched alkyl with up to 8 carbon atoms optionally ' 
substituted with hydroxyl, a straight-chained or branched alkoxy with up to 6 
carbon atoms optionally substituted with phenyl which may in turn be 
substituted with halogen, nitro, trifluoromethyl, trifluoromethoxy, or phenyl or a 
tetrazol substitued phenyl, and/or an alkyl that is optionally substituted with a 
group according to the formula -ORxv,,.^; 

Rxvn-24 is a straight-chained or branched acyl with up to 4 carbon atoms 
25 or benzyl. 

Compounds of Formula XVII and their methods of manufacture are 
disclosed in PCT Publication No. WO 98/39299, which is incorporated herein by 
reference in its entirety for all purposes. 

Another class of CETP inhibitors that finds utility with the present 
3 0 invention consists of 4-Phenyltetrahydroquinolines of Formula XVIII 
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fW. denotes a hydrogen or halogen, and 

«• 3 "~ ™° <° - formula =o or 

15 to two hydroxy! groups; ^ ° Pt ''° na " y sub ^uted with up 

Txv,, and Xxv,, are identical or different an n w » 

a^ene chain coning ^^t^T**** " 
Txvm and Xxv,, denotes a bond- 

-*«u,ed witn a cyctoalKyt contain „ 9 3 ^ " b ^ 
» Pheny,, wh,ch ,s op./ona.iy suhsU J ^ a h <*• 
R tedwl,hahal °Senorthfluoromethvl- 
Rw « andR w J are Identical or differenl»^H , 
containing 3 to 8 carbon atoms hv* 3 Cydoalki " 

. tnnuoromethoxy, carooxy ^ ha '° 96n ' Wta "™''tt 

a*oxycaroonyl or ^ oTroon " ^' 
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FW 3 and Retaken together form an alkenylene made up of between 
two and four carbon atoms. 

Compounds of Formula XVIII and their methods of manufacture are 
disclosed in PCT Publication No. WO 99/15504 and United States Patent No. 
6,291,477, both of which are incorporated herein by reference in their entireties 
for all purposes. 

The invention is particularly advantageous for the class of drugs which 
are both acid-sensitive and low-solubility. Exemplary acid-sensitive iow- 
solubility drugs include (+>N-{3-f3-(4-fluorophenoxy)phenyl]-2-cyclopenten-1- 
yl}-N-hydroxyurea; omeprazole; etoposide; famotidine; erythromycin; quinapril- 
lansoprazole; progabide; as well as CCR1 inhibitors such as quinoxaline-2- 

carboxylicacid[4(R)-carbamoyl-1(S)-3-fluorobenz y i-2(S),7-dihydroxy-7-methyl- 
octyOamide and quinoxaline-2-carboxylic acid [1-benzyl-4-(4,4-difluoro-1- 

hydroxy-cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl-butyl]-amide. 

The invention is useful for improving the intrinsic dissolution rate of 
compounds selected from the following. The intrinsic dissolution rate is defined 
as the rate of dissolution of a pure pharmaceutical active ingredient when 
conditions such as surface area, agitation-stirring speed, pH and ionic-strength 
of the dissolution medium are kept constant. Intrinsic dissolution rate is further 
defined as being measured in water at 37°C using a USP II dissolution 
apparatus equipped with a Wood's apparatus (Wood, JH; Syarto, JE and 
Letterman, H: J.Pharm. Sci. 54 (1965), 1068) with a stirring speed of 50 rpm. 
The intrinsic dissolution rate is defined in terms of mg of drug dissolved per 
minute from a unit surface area, therefore, the intrinsic dissolution rate is 
25 referred to in units of mg/min. cm 2 . 

The compositions and methods of the invention are particularly useful for 
compounds with an intrinsic dissolution rate of preferably less than 0.1 
mg/min.cm 2 and more preferably with less than 0.05 mg/min.cm 2 . 

Turning, now to the chemical structures of specific CCR1 inhibitors, one 
class of CCR1 inhibitors that finds utility with the present invention consists of 
dihydroxyhexanoic acid derivatives having the Formula CCR1-I 
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Formula XVfll 



' N ° X,des thereof . and pharmaceuticafly accents/. , 

Axv,,, denotes a phenyl ortkJT T Wherein; 
d^ent suostituents in ^ ^ UP t0 * 

^^^^^ 

Dxvm denotes the form. .i a ' 



Dxvhi denotes the formula 




R XVIU- 7 " 

10 or 



R xviu - a - CH 2 -O - CH 2 - ; 
■W and R„,„ are teken (o8e(herto 

Rxv« denotes hydrogen and tWeno.es hatogen or hvdro 
(Wand R„„denote hydrogen; Mragan; 0r 

R »'»i-7andR w , 1 ,. jareide ,, . ' 

15 b — m. gu,no»„y, pyrtrn.z^rr: , r phen * nap ^ 

substitoents in the form of hatooen a* ' "*"**' ° r diffe ™> 

2 0 P H . ancneda 'Mofupto three carbon atoms- 

Rwni-i denotes hydroxy; 

Rxv.,,.2 denotes hydrogen or methyl; 

Rxv.h-3 and R WM are id .. * 

25 - * * three carhon llrnl o ^ ^ « 
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(CTCfOalkylamino, [(C^CeJalkylkamino, amino(C 1 -C 6 )alkyl, 
(C l -C 6 )alkylamino(C 1 -C 6 )alkyl, KC^aikylkamino^-CeJalkyl. H 2 N-(C=0>, 
(C 1 -C 6 )alkyl-NH-{C=0)- l [(C 1 -C 6 )alkyl] 2 N-(C=0)- l H 2 N(C=0)-(C 1 -C 6 )alkyl, 
(Ci-C 6 )alky|.HN(C=0)-(C 1 -C 6 )alkyl,[(C 1 -C 6 )alkyl] 2 N-(C=0)-(C 1 -C 6 )alkyl, H(0=C)- 
5 NH-, (C 1 -C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=OHNH](C 1 -C 6 )a/kyI, 

(C^CeJalkyl^OJ-fNfC^CeJalkylJfC^CeJalkyl, (C,-C 6 )alkyl-S-, (d-OOalkyl- 
(S=0)-, (C^CeJalkyl-SO^, (C^CeJalkyl-SOa-NH-, H 2 N-S0 2 -, H 2 N-S0 2 - " 
(C-C^alkyl, (Ct-CsJalkylHN-SO^JCrCeJalkyl, [(C 1 -C 6 )alkyl] 2 N-S0 2 -(C 1 -C 6 )alkyl, 
CF3SO3-, (d-CeJalkyl-SOa-, phenyl, phenoxy, benzyloxy, (C 3 -C 10 )cycloalkyl, 
10 (C 2 -C 9 )heterocycloalkyl P .and (C 2 -C 9 )heteroaryl; 

wherein R 3 is hydrogen, (C^C^alkyl, (C 3 -C 10 )cycloalkyl-(CH 2 ) n -, (C 2 - 
C 9 )heteroCydoalkyl-(CH 2 ) n -, (C 2 -C 9 )heteroaryl-(CH 2 ) n - or aryl-(CH 2 ) n -; wherein n 
is an interger from zero to six; 

wherein said R 3 (C n -C 10 )alky! group may optionally be substituted with 
15 one or more substituents, (preferably from one to three substituents) 

independently selected from hydrogen, halo, CN, (C.-C^alkyl, hydroxy, hydroxy- 
(CVQOalkyl, (d-CeJalkoxy, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, HO-(C=0)-. (C^alkyl-O- 
(C=0)-, HO-(C=0)-(C 1 -C 6 )alkyl, (C 1 -C 6 )alkyl-0-(C=0)-(C 1 -C 6 )alkyl, (C,-C 6 )alkyl- 
(C=0)-0-, (C 1 -C 5 )alkyl-(C=0)-0-(C 1 -C 6 )alkyl, H(0=C)-, H(0=C)-(C 1 -C 6 )alkyl, 
10 (Ci-C 6 )alkyl(0=C)-, (0,-^)3^^(0=0X^-06)3^^, N0 2( amino, 
(C^CeJalkylamino, [(C^CsJalkylkamino, amino(C 1 -C 6 )alkyl, 
(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, [(C 1 -C 6 )alkyl] 2 amino(C 1 -C 6 )alkyl, H 2 N-(C=0)-, 
(C^CeJslkyl-NH-^OJ-.KC-CeJalkyQ^-^OJ-.HaN^^J-tCrCeJalkyl, 
(C 1 -C 6 )alkyl-HN(0=O)-(C 1 -C 6 )alkyl,[(C 1 -C 6 )alkyl] 2 N-(C=O)-(C 1 -C6)alkyl, H(0=C)- 
5 NH-, (0 1 -C 6 )alkyl(C=O)-NH, (C 1 -C 6 )alkyl(C=OHNH](C 1 -C 6 )alkyl, 

(C 1 -C 6 )alkyl(C=OHN(C 1 -C 6 )alkyl](C 1 -C 6 )3lkyl, (C-QOalkyl-S-, (0 1 -C 6 )alkyl-(S=O)- > 
(d-CeJalkyl-SO,-, (C 1 -C 6 )alkyl-S0 2 -NH- ( H 2 N-S0 2 -, H 2 N-S0 2 -(C 1 -C 6 )alkyl, 
(C 1 -C 6 )alkylHN-S0 2 -(C 1 -C 6 )3lkyl, [(C-QOalkylfc N-SO 2 -(0 1 -C 6 )alkyl, CF3SO3-, 
(Ct-CeJalkyl-SOa-, phenyl, (C 3 -C 10 )cycloalkyl, (C^CgJheterocycloalkyl, and 
0 (C2-C 9 )heteroaryl; and wherein any of the carbon-carbon single bonds of said 
(C^CtOalkyl may optionally be replaced by a carbon-carbon double bond; 

wherein the (C 3 -C 10 )cycloalkyl moiety of said R 3 (C 3 -C 10 )cycloalkyl- 
(CH 2 ) n - group may optionally be substituted by one to three substitutents 
independently selected from the group consisting of hydrogen, halo, CN, 
5 (C,-C 6 )alkyl, hydroxy, hydroxy-(C 1 -C 6 )alkyl, (CVC^alkoxy, 
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hydrogen, halo cvann ir n m, , om 106 9 r °up consisting of 

a , Mdio, cyano, (C,-C 6 )alkyl optionally submit, .t^w *u 

/ rr ... .„ 7 10 u > • ( c i-C 6 )alky|-0-(C=0)- HO-(C-r>\ 

(CrC 6 )alkyl, (C,-C 6 )alkyl-0-( C =0WC r ten, . ' ( )_ 

(Ci-C 6 )alkylam ho, frC-C^a/ia/n - «»»no, 

rc r ten, . - ^"^amino, ammoCC-c^alky!, 

and(C 2 -C 9 )heteroaryl; "^ycioalkyl, (C 2 -C 9 )heterocycloalkyl. 

<=H»„- groups may optaally be tlZT^t I ^r ,er0 ^ 
substituents independently sel^wf «. w,in one . two, or three 

(C^C^alkyl. (C^QJalkyl-O-^OWC r i-ii, , ,/ ~ HO-(C-O)- 



WO 03/000235 



PCT/IB02/01783 



125 



10 



15 



20 



25 



30 



35 



(CVQOalkyl-SCV, phenyl, (C 3 -C 10 )cycloaJkyl I (C 2 -C 9 )heterocycloalkyl 1 and 
(C 2 -C 9 )heteroaryl; 

wherein the (C 2 -C 9 )heteroary! moiety of said R 3 (C^heteroaryHChfe),,- group 
may contain from one to three heteroatoms independently selected from 
nitrogen, sulfur or oxygen, wherein said (C 2 -C 9 )heteroaryl moiety of said (C 2 - 
C 9 )heteroaryl-(CH 2 ) n - group may optionally be substituted on any of the ring 
carbon atoms capable of forming an additional bond (preferably one to three 
subst,tutents per ring) with* substituent selected from the group consisting of 
hydrogen, halo, CN, (C 1 -C 6 )alkyl, hydroxy, hydroxy-(C,-C 6 )alkyl, <C,-C 6 )alkoxy 
(C,-C6)alkoxy(C,-C 6 )alkyl. HO-(C=0)-. (C,-C6)alkyl-0-(C=0)-, HO-(C=0)- 
(C^CaJalkyl, (Ci-C 6 )alkyl-0-(C=0)-(C 1 -C 6 )alkyl.(C 1 -C 6 )alkyl-(C=0)-0- 
(CrC^alkyl-^OJ-OKC^QJalkyl, H(0=C)-, H(0=CH Cl -C 6 )alkyl, 
(C r C 6 )alkyl(0=C)-, (C,-C 6 )3lkyl(0=C)-(C,-C6)3lkyl, N0 2 , amino, ' 
(CrCeJslkylamino, [(C n -C 6 )3lkyl] 2 3mino, amino(C 1 -C 6 )alkyl, 

(C 1 -C6)alkylamino(C 1 -C 6) aIkyl,[(C 1 -C 6 )alkyl] 2 amino ( C 1 -C6)alkyl,H 2 N-(C=0)- 
(C,-C 6 )alkyl-NH-(C=0)-, [(C,-C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=O)-(C 1 -06)alkyl 

(C 1 -C6)3lky.-HN(C=OHC 1 -C6 ) 3lkyl.KC 1 -C6)3lkyl ]2 N-(C=0>(C l -C 6 )3lkyl,H(0=C> 
NH-, (C,-C 6 )3lkyl(C=0)-NH, (0,-06)3^^(0=0)^^(0,-06)3^^, 

(C 1 -C6)3lkyl(C=OHN(C,-C6)alkylJ(C,-C6)alkyl,(C,-C 6 )alkyl-S-, (C,-C 6 )alkyl-(S=0)- 
(C^Jalkyl-SO,-, (C-CeJalkyl-SO.-NH-, H^-SO,-, H 2 N-SO 2 -(C,-0 6 )alkyl 

(C 1 -C6)alky.HN-S0 2 -(C,-C6)alkyl,[(C,-C 6 )alkya 2 N-S0 2 -(C,-C 6 )alkyl, 0F 3 SO 3 -, 
(0,-C 6 )alkyl-SO 3 -, phenyl, (C 3 -C, 0 )cycloalkyl, (C^heterocycloalkyl, and 
(C 2 -C 9 )hetero3ryl; snd 

wherein ssid sryl moiety of ssid R 3 3ryl-(CH 2 ) n - group is optionslly 
substituted phenyl or naphthyl, wherein said phenyl and naphthyl may optionally 
be substituted with from one to three substituents independently selected from 
the group consisting of hydrogen, halo, CN, (C,-C 6 )alkyl, hydroxy, hydroxy- 
(C,-C 6 )alkyl, (C,-C 6 )alkoxy, (C,-C 6 )alkoxy(C,-C 6 )alkyl. HO-(C=0)-, (C,-C 6 )alkyl-0- 
(0=0)-, HO-(0=O)-(C,-C 6 )3lkyl, (C^C^Ikyl-O-^O-^^Jalkyl.fC^Jslkyl- 
(C=0)-0-, (C,-C 6 )alkyl-(C=0)-0-(C,-C6)3lkyl. H(0=C)-, H(0=C)-(C,-C 6 )3lkyl 
(0,-C 6 )3lkyl(O=C)-, (C,-C 6 )alkyl(0=C)-(C,-C 6 )alkyl, N0 2 , amino, 
(C,-C 6 )alkylamino, [(C,-C 6 )alkyl] 2 3mino, 3mino(C,-C 6 )alkyl, 
(C,-C6)alkylamino(C,-C6)alkyl,[(C,-C 6 )alkyl] 2 amino(C,-C 6 )alkyl, H 2 N-(C=0)- 
(C,-C 6 )3lkyl-NH-(C=0)-, [(C,-C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=0)-(C,-C 6 )alkyl 

(C,-C 6) 3lky.-HN(C=0)- ( C,-C 6 )3lkyl, t (C,-C 6 )3lkyl] 2 N-(C=0 ) -(C 1 -C 6) 3lky., H(0=C)- 
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J^t?^ H °-< C=0K (C>-C)alM-0-(C=0> HO-(C-0, 

*° capabie „, formi „ 9 an addlUona| bond a '°™ 

*g) wm, a substituen, independency se^ , I S " ,Ut6n ' S PS ' 

hydrogen, halo ON ffi C k ^ 9r ° UP ""^"O <* 

(C,C s ,a,M. (C,-ci^c-^ c ' : - ^ HCKC=0) - 
t( C,-c„>a, ky fca ml „o. 

(C 1 -C 6 )a»kylHN-S0 2 -(C 1 -C JL r r T ^OHC-CeJalkyl, 

2 (Cl C6)a ' ky '' f(Cl - C ^ a "<y'] 2 N-S0 2 -(C 1 -C 6 )aiky/, CF3SO3, 
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NH-, (C 1 -C 6 )alkyl(C=0)-NH t (Ci-C e )alkyl(C=0)-[NH](C 1 -C 6 )alkyl, 
(C 1 -C 6 )alkyl(C=OHN(C 1 -C 6 )alkyl](C 1 -C 6 )alkyl, (d-d)alkyl-S-, (C 1 -C 6 )alky!-(S=0)- l 
(Ci-CeJalkyl-SOy., (d-dJalkyl-SCVNH-, H 2 N-S0 2 -, H 2 N-Sb 2 -(d-d)alkyl, 
(Ci-C 6 )alkylHN-SO 2 .(C 1 -C 6 )alkyl,[(C 1 -C 6 )alkyG 2 N-S0 2 -(C r C 6 )alkyl ) CF 3 S0 3 -, 
(C r C 6 )alkyl- S0 3 -, phenyl, (C 3 -C 10 )cycloalkyl, (d-djheterocycloalkyl, and 
(C 2 -C 9 )heteroaryl; 

wherein R4 is hydrogen, (d-C 6 )alkyl. hydroxy, (C 1 -C 6 )alkoxy, hydroxy(d- 
C 6 )alkyl, (C 1 -C 6 )alkoxy(C=O)-,-(C 3 iC 10 )cycloalkyl-(CH 2 ) q -, 
(C 2 -C 9 )heterocycloalkyl-(CH 2 ) q -, (C^C^heteroaryl^CHa),-, phenyl-(CH 2 ) q -, or 
naphthyl-(CH 2 ) q -; wherein said (C 2 -C 9 )heterocycloalkyl, (C 2 -C 9 )heteroaryl, 
phenyl and naphthyl groups may be optionally substituted with one or two 
substituents from the group consisting of hydrogen, halo, cyano, (d-d)alkyl, 
hydroxy, hydroxy-(d-C 6 )alkyl, (d-d)alkoxy, (d-d)alkoxy(d-C 6 )alkyl, HO- 
(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, HO-(C=0)-(C 1 -C 6 )alkyl, (C 1 -C 6 )alkyl-0-(C=0)- 
(C l -C 6 )alkyl,(C 1 -C 6 )aJkyl-(C=0)-0-, (C l -C 6 )alkyl-(C=0)-0-(C 1 -C 6 jalkyl. H(0=C)-, 
H(0=CHC 1 -C 6 )alkyl, (d-d) alkyl(0=C)-, (C 1 -C 6 )alkyl(0=C)-(C 1 -C 6 )alkyl, N0 2 , 
amino, (d-C 6 )alkylamino, [(d-C 6 )alkyl] 2 amino, amino(C r C 6 )alkyl, 
(d-d)aikylamino (d-d)alkyl, [(d-d)alkyl] 2 amino(d-d)alkyl, H 2 N-(C=0)-, 
(d-d)alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=0)-(C 1 -C 6 )alkyl. 
(C 1 -C 6 )alkyl-HN(C=0)-(C 1 -C 6 )alkyl, [(C 1 -C 6 )alkyl] 2 N-(C=0)-(C 1 -C 6 )aIkyl. H(0=Q- 
NH-, (d-C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=OHNH](C 1 -C 6 )alkyl, 
(Ci-C e )alkyl(C=OHN(C 1 -C 6 )alkyl](C 1 -C 6 )alkyl, (d-d)alkyl-S-, (C 1 -C 6 )alkyl-(S=0)- 
, (C^CeJalkyl-SOz-, (d-d)alkyl-SCVNH-, H 2 N-S02-, H 2 N-S0 2 -(d-d)alkyl, 
(Ci-CcJalkylHN-SOHd-CeJalkyl. Kd-CeJalkyQaN-SOz-tC-CeJalkyl, CF 3 S0 3 -, 
(d-d)alkyl-S0 3 , phenyl, (C 3 -d 0 )cycloalkyl, (d-d)heterocycloalkyl, and 
(d-d)heteroaryl; 

wherein R 5 is hydrogen, (d-C 6 )alkyl or amino; or 
R4 and R s together with the nitrogen atom to which they are attached 
form a (C 2 -C 9 )heterocycloalkyl group optionally substituted with one or two 
substituents selected from the group consisting of hydrogen, halo, cyano, 
(d-d)alkyl. hydroxy, hydroxy-(d-C 6 )alkyl, (d-C e )alkoxy, 
(d-C 6 )alkoxy(d-C 6 )alkyl, HO-(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, HO-(C=0)- 
(d-C 6 )alkyl, (C 1 -C 6 )alkyl-0-(C=0)-(C 1 -C 6 )alkyl,(C 1 -C 6 )alkyl-(C=0)-0-, 
(d-C 6 )alkyl-(C=0)-0-(d-C 6 )alkyl, H(0=C)-, H(0=C)-(C 1 -C 6 )alkyl, (d-d) 
alkyl(0=C)-, (d-C 6 )alkyl(0=C)-(d-C 6 )alkyl, N0 2l amino, (d-C 6 )alkylamino, 
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«VC)a lk yl HN-SOWC-ciy, Zee 1 „ ^' "^^'-^'M, 

(CVQOalkyl- S0 3 -, phenyl, (C 3 -C 10 )cycloalkyl / C C vl 3 ~' - 

(QrC 9 )heteroaryl ; wherein on. J 1 ^^eterocycloalky/, and 

cj^^™ Ca r n " Carb ° n ^ ° f ^ fiVS to — 
Mrogen, halo CN (C C v* 1 be '^pendently selected from 

/r> n w.n . ,~ ; ' ( c i- c 6)alkyl-0-(C=0)- HO-fC-rn 

(Ct-Cejalkyl, (C 1 -C e )alky|-0-(C=0)-rc r wi, . ,/ « ( *~ 

(Ci-C 6 )alkyIamino(C 1 -C 6 )alkvl r<r r wl. . 
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"(C 2 -C 9 )heterocycloalkyl" when used herein refers to pyrrolidinyl, 
tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, 
aziridinyl, oxiranyl, methylenedioxyl, chromenyl, isoxazolidinyl, 1 ,3-oxazolidin-3- 
yl, isothiazolidinyl, 1 ,3-thiazolidin-3-yl, 1 ,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, 
5 piperidinyl, thiomorpholinyl. 1,2-tetrahydrothiazin-2-yl, 1,3-tetrahydrothiazin-3- 
yl, tetrahydrothiadiazinyl, morpholinyl, 1 ,2-tetrahydrodiazin-2-yl, 1,3- 
tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, and the like. 
One of ordinary skill in the art will understand that the connection of said (C 2 - 
C 9 )heterocycloalkyl rings is through a carbon or a sp 3 hybridized nitrogen 
10 heteroatom. 

p\». 

"(C 2 -C 9 )heteroaryr when used herein refers to furyl, thienyl, thiazolyl, 
pyrazolyl, isothiazolyl, oxazolyi, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl. 
imidazolyl, 1 .3,5-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5- 
thiadiazolyl, 1 ,2,3-thiadiazolyl, 1 ,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, 1,2,4-triazinyl, 1 ,2,3-triazinyl. 1,3,5-triazinyl, pyrazolof3,4-b]pyridinyl, 
cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]pyrindinyl. benzo[b]thiophenyl, ' 
5, 6, 7, 8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl, 
benzisothiazolyl, benzisoxazolyl, benzimidazolyl, thianaphthenyl, 
isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, indolizinyl, 
indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl, 
benzoxazinyl, and the like. One of ordinary skill in the art will understand that 
the connection of said (C^heterocycloalkyl rings is through a carbon atom or 
a sp 3 hybridized nitrogen heteroatom. 

"Aryl" when used herein refers to phenyl or naphthyl. 
"Protected amine" and "protected amino" refers to an amine group with 
one of the hydrogen atoms replaced with a protecting group (P). Any suitable 
protecting group may be used for amine protection. Suitable protecting groups 
include carbobenzyloxy, t-butoxy carbonyl (BOC) or 9-fluorenyl-methylenoxy 
carbonyl. 

Compounds of Formula CCR1-I and their methods of manufacture are 
disclosed in commonly assigned United States Patent Application Serial No. 
09/380,269, filed February 5, 1998, United States Patent Application Serial No. 
09/403,218, filed January 18, 1999, PCT Publication No. W098/38167, and 
PCT Publication No. WO99/40061 , all of which are incorporated herein by 
3 5 reference in their entireties for all purposes. 
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c c t » a ™°«=.-c 6 )a,M, (C-c e , a , Mamino (C ,. C 

(C,-C)alky WC =OK H J N(C=0HC,-C 8)alkyl , (o,^^ ' 
oca,, KC-C. ^oohc^ ^ c ^ N(C -°'- 

SO r , (C-Oalkyl-SO^NH- H N SO h u =~ K (C '- C «> a 'W- 

Phenyl, (C 3 -C 10 )cycloalky| (C c # 3 "' (C '- C6 > a,k y'-S0 3 -. 

«s 10/ ywuaiKyi, (OjrC^heterocyc oalkyl and rr r w~ 

0 wherein R 8 is hydroqen /c r w* . t^)**** 08 *: 

, r n , . tfS n y° ro 9en, (C-CeJalkyl, (C,-C 6 )alkoxy-(CH,) Q - 
(d-QaJalkoxy^OHCH.V, (C 1 -C 6 )alkyl-(S0 2 KCH 2 ) - J c * .' , 
(C 6 -C 10 )aryloxy(C=OHCH 2 ) - arte r\ , 1 ^ C - C io)aryloxy-(CH 2 ) g -, 
j\ w M^n 2 ; 9 - f or (C 6 -C 10 )aryl-(SO 2 )-(eH 2 ) -• 
wherein g is an integer from zero to four; 
wherein m is an integer from zero to four; 
wherein n is an interger from zero to six- ' 
with the proviso that when one of R 4 or R s k hIm 

R 5 is(C^e)alky|R 2 i S , C r \ , ,s hydrogen, and the other of R 4 or 

li ^aikyi, R , s (C 3 -C 10 )cycloalkyl or isopropyl and R 3 is (C n ^ ■ 

a ^^P^c a u, i c al , ya cc a p« aDleMlb ^ suchcompounds 
Unless otherwise indicated the alkvi an H ^„ , 

a.koxy,. ^ be llnear or bran=hedi ^ ° •«-. (e.g.. 

brom e ^ " ha,o9en " — — e, 



03/000235 



PCT/IB02/01783 



131 

quinoxaline-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-7-fluoro-2(S)- 
hydroxy-7-methyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1 (S)-benzyl-5-cyclohexyl-2(S)-hydroxy- 
4(R)-methylcarbamoyl-pentyl)-amide; 

quinoxaline-2-carboxylic acid 1 (S)-cydohexylmethyl-2(S)-hydroxy-7- 
methyl-4(R)-methylcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [1 (S)-benzyl-2(S)-hydroxy-4(S)- 
hydroxycarbamoyl-4-(1-hydroxy^-methyl-cyclohexyl)-butyl]-amide; 

quinoxaline-2-carboxylic acid {1(S)-'benzyl-4(S)-(4 ( 4-difluoro-1-hydroxy- 
cyclohexyl)-2(S)-hydroxy-4-hydroxycarbamoyl-butyl]-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-4(S)-carbamoyl-4(S)-(4,4- 
difluoro-cyclohexyl)-2(S)-hydrbxy-butyl]-amide; 

quinoline-3-carboxylic acid (1 (S)-benzyl-4(S)-carbamoyl-4-cyclohexyl- 
2(S)-hydroxy-butyl)-amide; 

quinoxaline-2-carboxylic acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyl- 
. 1(S)-thiophen-2-ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-7-chloro-2(S)- 
hydroxy-oct-6-enyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-4(R)-carbamoyl-2(S)-hydroxy- 
5-phenyl-pentyi)-amide; 

N-1(S)-benzyl-4(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7-methyl-octyl)-5,6- 
dichloro-nicotinamide; 

quinoxaline-2-carboxylic acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyl- 
1(S)-thiazol-4(R)-ylmethyl-octyl)-amide; 

benzothiazole-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-7-fluorc~ 
2(S)-hydroxy-7-methyl-octyl)-amide; and 

benzofuran-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-7-fiuoro-2(S)- 
hydroxy-7-methyl-octyl)-amide. 

In another preferred embodiment, the CCR1 compound has a formula 

la-1: 
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In a preyed embodimant. the CCR1 inhibitor is selected from one 
tne following compounds of Formula CCR1-I: 

2fS, 7 ri q h Uin ; Xa,ine - 2 - Carbo ^ te a * ^carbamoyl-^Ms-chloro-banzyO- 
2(S),7-dihydroxy-7-melhyl-o c tylj. ami de ; 

5 2fS, 7 ! h ^ mU °7 Uin0line - 3 - ra ^acld (1S^anzy M ( RKarbamoy , 
2(S),7-dihydroxy-7-methyl-ootyl)- a mida,' 

2f Sl 7 ': 7 f WU °^** e - 3 ^*o^ add (KSHenzy^RHarbamoy,- 
2(S),7-dihydroxy-7-methyl-oclyl)-am|de; 

. 2,S, 7 j"^* 0 ** •* WRJ-oarbamoyi-KSHa-fluoro-ben^ 
I 2 (S).7-dihydroxy-7-methyl-oclyrj-amide; 

quinoxalina-2-oarboxylloaoid (1 ^banzyl-^-dihydraxy^R). 
hydroxycarbamoyl-7-memyl^tyD^mide. 

2,S, 7 ~' ln 7 e - 2 - Ca *^ te «* W(R)-carbamoy 1 -, ( s H 2-ch,oro.banzy„- 
2(S),7-dihydrox5--7-mathyl-octylJ- am ide; 

4(R» J™" 2 ^ 0 * «*• ^SHMuoro-ban^MSW^hydroxy- 
4(R)-hydroxyoarbamoyl-7-melhyl-ootylI- a mida- 

2,s> 7 «* W^rbamoyl-KSH^^ 

2(S),7-d l hydroxy-7-methyl-octyl]-amide; 

quinoxaline-2-carboxyfic acid [ICSHS^-difluoro-benzy^fS) 7- 
d,hydroxy^(R)- hydroxycarbamoyI . 7 . methy| _ oc ^ 

2(S),7-dihydroxy-7-methyl-octyl]-amide; 

quinoxa!ine-2-carboxylic acid (4(R)- Ca rbam 0y i-2(S),7-dihydrox y -7- 
methyl-1 (S)-naphthalen-1-ylmethyl-octyl). am ide; 

AS-dfAuoro-quinoline-S-carboxylicacid 1(S)-ben2yl-2(S)-hydroxy-7- 
methyJ-4(R)- m ethylcarbamoy|.octyl)-a m ide; 

4(R)metr7 Uin0,ine " 3 " CarbOXyliC ^ 
4(R)-methyIcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [4(R)-carba m oyl-7-fluoro-1-( 3 (S)-fluoro- 
benzyl)-2(S)-hydroxy-7-methyl-octyl]-amide; 

2TS1 k ri qUin ° X 7 a,ine - 2 - CarbOX y ,ic acid tWcarbamoyH^SHuoro-benzy,)- 
2(S)-hydroxy-7-methy|-octyl]-amide; " 

quinoxaline-2-carboxy,ic acid [1(S)-benzy,-4(S)- C arbamoy,-4(S)-(2 6- 
d l methyl-tetrahydro : pyran-4-yl).2(S)-hydroxy-buty,]-amide; 
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wherein the substituents are as defined above. 

In a preferred method of making the compound la-1, the reaction is 
started with Scheme 1. in the herein described presses, the substituents are 
as defined for CCR1 -I, and the following: 

Rr is hydroxy, (CVC^alkyl, or phenyl wherein the phenyl group 
unsubstituted or substituted with one, two, or three (CVQOalkyl, hydroxy, or 
halogen groups; 

Ra is hydroxy or halogen; 

R 9 is phenyl, naphthyl, (C 3 -C 10 )cycloalkyl, (d-CeJalky! or (C 2 - 
QOheteroaryl, wherein each of said phenyl, naphthyl, (C 3 -C 10 )cycloalkyl or (C,- 
C 9 )heteroaryl groups may be unsubstituted or substituted with one, two, or three 
subsfttuents independently selected from the group consisting of halogen 
cyano, and (C r C 6 )alkyl; 

P is a protecting group; 

X is hydroxy or halogen; and 

d is 0, 1,2, 3. or 4. 
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desired lactone in subsequent steps. 

Step 5 of scheme 1 includes a) hydrolyzing a compound of the formula 
(Vlg-1) with an aqueous solution in the presence of a base, b) protecting the 
amine group of the compound so formed, and c) cyclizing the compound so 
formed with heat and an acid catalyst. In one embodiment, the compound Vlg-1 
is hydrolyzed with sodium hydroxide. The pH is adjusted to approximately 1 0 
and tetrahydrofuran and BOC dicarbonate are added. This provides the 
protected hydroxy acid, which may be heated in 10% acetic acid and toluene to 
provide the protected amine lactone (V-1). 

The compound of formula (V-1 ) may also be produced according to 
scheme 2. 
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In scheme 1 step 1 , a compound of the formula A/I i \ k ro w „ 
reducing agent under he«t ^ f« ^ } S reduced with a 

y yem unaer heat to form a compound of the formula, a/m -n 
embodiment the redurinn ♦ • T °rmula (Vld-1). | n one 

10 crystalline material. aa,n 9 1N HCL and water and collecting the 

SO X and" 2 ° fS<Meme 1 inC ' UdeS reaC " ns a ^und o, the form ula R 
SCVX and a compound of the formula (Vld « in rof mula Rj~ 

the compound o, me formula (VleT T ' PreSenCe °' 3 ° Me to f °™ 
■ Pyridine, triethylamine N n»^ '„ " * SU " able ' "**« 

■s embodiment, R 7 R ^ ' ^^-Ine. m one 

achieved bv treatment r,f fh„ u ^oiramone (Vle-1 ) can be 

chloride and * *"* ^ ^ WKh ™<hanesu,fony, 

in step 3 of scheme 1, a compound of the formula A/|fn ma k , 
by heating the compound of the formula (V,e 1 ) Thl T 
dissolving compound v.. i ■ * eaCt '° n may proceed *V 

and hea^ he~o " 3 " ^ 38 ■***» " ~e 

tmg the mixture for several hours at temperature from about 50°C to 
about 100°C; preferably at about 80°C. The mesvlate A/.f 1 , k 
by extraction into =o mesylate (Vlf-1) may be recovered 

■vents by extraction of the solution with aqueous acid 

-pounr:;;:i e rr s trT 8Mro ~ 

a impound of the Zula M Q , 3 ""^ " *" ^ '° "™ 

tol„=n„ „ ■ rormula (vlg-1). | n one embodiment, R7-SO2-X is o- 

p mh ri eaCt, ° nmayoccur 'n a solvent, such as methanol In one 
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Alternatively, in step 1 of scheme 2, the compound of the formula (Vla-1) 
may be formed by reacting hypochlorous acid and a compound of the formula 
(Vl-1). Such an oxidation reaction typically produces chlorinated forms of the 
compound Vla-1 as side products in addition o the compound Vla-1 . This 
5 oxidation reaction proceeds by mixing the compound Vl-1 in solvent, such as 
acetic acid and/or acetone, and adding sodium hypochlorite, while keeping the 
mixture at a low temperature, preferably at or below about 0°C. 

As a means to convert the side product chlorinated forms of the 
compound Vla-1 to compounds of the formula V-1, the compounds formed from 
10 the hypochlorous acid oxidation reaction may optionally be hydrogenated by 
reaction with hydrogen in the presence of a catalyst. The hydrogenation may 
include introducing the products from the hypochlorous acid oxidation reaction 
into a solvent system of tetrahydrofuran and water, followed by addition of a 
• Pd/C catalyst. The resulting mixture is subjected to hydrogen above 
1 5 atmospheric pressure and temperature. In one embodiment, the pressure is 

about 80 pounds per square inch and the temperature is maintained from about 
60°C to about 70°C until the reaction is substantially complete. 

In step 2 of scheme 2, the compound of the formula (Vlb-1 ) may be 
formed by reacting a silyating agent and a compound of the formula (Vla-1) and 
2 0 reacting the compound so formed with a reducing agent. In one embodiment, 
the reducing agent is N-selectride. In another emodiment, the silyating agent is 
1,1,1 ,3,3,3-hexamethyl-disilazane. The reduction reaction may occur at 
temperatures below about 0°C, preferably below about -20°C, more preferably 
below about - 50°C. In addition, the reducing agent may be present in slight 
2 5 excess. 

In step 3 of scheme 2, the compound of the formula (V-1) is formed by 
heating a compound of the formula (Vlb-1) in the presence of an acid catalyst, 
such as acetic acid. In one embodiment, the cyclization reaction occurs by 
introducing the compound Vlb-1 into a solvent mixture, such as toluene and 
10% acetic acid, at the solvent reflux temperature for 8 to 16 hours. This 
provides the desired lactone as a crystalline solid after work up. 

One method of making the compound of the formula (Vl-1) is by reacting 
a compound of the formula (VIM) 
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Scheme 2 




O (VI-1) 




O (VIa-1) 




In step 1 of scheme 2, a compound of the formula (VI-1) may be 
reacted with ozone to for a compound of the formula (V.a-1). The compound 
VI-1 may be present in a solvent, such as ethyl acetate, and the ozone ' 
mtroduced through sparging at a temperature below room temperature 
P referab.y at about -15°C. until the starting dioxane ketone is substantially 
reacted. Any excess ozone may be removed by bubbling nitrogen through the 
solution. The resulting crude ketone ester mixture may be isolated after 
treatment with aqueous sodium bisulfite to remove any hydroperoxides 
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In step 1 of scheme 3, the compound of the formula (IVa1-1) may be 
formed by reacting 4-halo-2-methyl-2-butene and a compound of the formula (V-1) 
5 in the presence of a base. Exemplary bases include lithium dialkyl amides such 
as lithium N-isopropyl-N-cyclohexylamide, lithium bis(trimethylsilyl)amide, 
lithium di-isopropylamide, and potassium hydride. Suitable solvents include 
aprotic polar solvents such as ethers (such as tetrahydrofuran, glyme or 
dioxane), benzene, or toluene, preferably tetrahydrofuran. The aforesaid 
1 0 reaction is conducted at a temperature from about -78°C to about 0°C, 

preferably at about -78°C. In one embodiment, alkylation of the lactone (V-1 ) is 
accomplished by reacting the lactone (V-1) with lithium bis(trimethylsilyl)amide 
and dimethylallyl bromide in tetrahydrofuran at a temperature from about -78°C 
to about -50°C. Reaction times range from several hours or if an additive such 
15 as dimethyl imidazolidinone is present, the reaction may be complete in 
minutes. 

Compounds of formula (IVa1 -1 ) may be used to produce compounds of 
the formula (la-1) according to scheme 4: 
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(VII-1) 




with a Gnnard reagen , formed |n s|(u by add . (|on Qf 

formula (VII-1). m one ambodimant. the mixture furthar comprises moth* 
magnestum chioride and/or methyl magnesium bromide h a sZTZ 

The compound of the formula n/n i\ m „, u * 
rfinwK .•, ^ 'ormuia (VII-1) may be formed by couplinq N O- 

dimethylhydroxylamine hydrochloride anH =, ™ , 

y rocnionoe and a compound of the formula (VIII-1 ) 




HN' 

(VIII-1) 



This coupling raa*n may be performed by mixed anhydride procedure In one 
m^d anhyddde procedure, compound VDM is combined with memyTne 
Ch on e en N-methyimotpholine fe ^ ^ ^ 

Te r a s,ur * ° f ^—^—n* 

nested w,th N-methy,mo,pho,ine. The two reason mixtures are combined end 

Tpe™ wi,h a soiuoon ^ aad in — ™* ~ ~; 

operates a. e temperature below about 20°C. mom preferably below about 0°C 

formula? V T,Ta d o ^ ^ '° °°~ - 

tormuia (ival-1) according to scheme 3: 
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dependent on temperature and batch size, amount other factors, but typically 
reaction time is from about 2 hours to about 14 hours. 

Step 2 of scheme 4 depicts coupling a compound Illa1-1 with a 
compound having the formula R^CO-X to form a compound having the formula 
5 (Ila1 -1 ). This coupling reaction is generally conducted at a temperature from 
about -30°C to about 80°C, preferably from about 0°C to about 25°C. The 
coupling reaction may occur with a coupling reagent that activates the acid 
functionality. Exemplary coupling reagents include 
dicyclohexylcarbodiimide/hydroxybenzotriazole (DCC/HBT), N-3- 
1 0 dimethylaminopropyl-N'-ethylcarbodiimide (EDC/HBT), 2-ethyoxy-1 - 

ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), carbonyl diimidazole (CDI), and 
diethylphosphorylcyanide. The coupling is conducted in an inert solvent, 
preferably an aprotic solvent, such as tetrahydrofuran, acetonitirile, 
dichloromethane, chloroform, or N,N-dimethylformamide. One preferred solvent 
15 is tetrahydrofuran. In one embodiment, quinoxaline acid is combined with CDI 
in anhydrous tetrahydrofuran and heated to provide the acyl imidazole. 
Compound Illa1-1 is added to the acyl imidazole at room temperature to form 
the compound Ha 1-1. 

Step 3 of scheme 4 includes reacting the compound of formula Ila1-1 
2 0 with an amine having a formula NHFUR 5 to form a compound of the formula (la- 
1). In one embodiment, the amine is ammonia either anhydrous in an organic 
solvent or as an aqueous solution of ammonium hydroxide added to a polar 
solvent at a temperature from about -10°C to about 35°C, preferably at about 
30°C. Suitable solvents include, alcohols, such as methanol, ethanol, or 

2 5 butanols; ethers such as tetrahydrofuran, glyme or dioxane; or a mixture 

thereof, including aqueous mixtures. Preferably the solvent is methanol. In one 
embodiment, the compound Ila1-1 is dissolved in methanol which has been 
saturated with ammonia gas. In another embodiment, the compound Ila1-1 in 
methanol is treated with ammonium hydroxide in tetrahydrofuran at room 

3 0 temperature. 

Scheme 5 represents an alternative method to form compounds of 
formula la-1 from compounds of formula IVa1-1. 



WO 



PCT/IB02/01783 



140 

Scheme 4 




this reaction occurs in any suif.N P»«Phonc acid. Preferably, 

■ -re p referably from abou( , 50C (o 3bou( 4ot& Reac(jon ^ 
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In step 1 of scheme 5, a compound of the formula (IVa1-1) is reacted 
with a compound of the formula R 9 -S0 2 -X to form a compound of the formula 
(IVa2-1). Any suitable acidic deprotection reaction may be performed. In one 
example, an excess of p-toluenesulfonic acid hydrate in ethyl acetate is 
introduced to the compound IVa1-1 at room temperature. Suitable solvents 
include ethyl acetate, alcohols, tetrahydrofuran, and mixtures thereof. The 
reaction may proceed at ambient or elevated temperatures. Typically, the 
reaction is substantially complete within two and twelve hours. The resulting 
compound IVa2-1 may be crystallized and separated from the reaction mixture, 
and may be further purified to remove impurities by recrystallization from hot 
ethyl acetate. 

In step 2 of scheme 5, the compound IVa2-1 may be coupled with a 
compound having the formula FVCO-X to form a compound of the formula (Illa2- 
1). This coupling reaction is generally conducted at a temperature from about - 
30°C to about 80°C, preferably from about 0°C to about 25»C. The coupling 
reaction may occur with a coupling reagent that activates the acid functionality. 
Exemplary coupling reagents include 

dicyclohexylcarbodiimide/hydroxybenzotriazole (DCC/HBT), N-3- 
dimethylaminopropyl-N'-ethylcarbodiimide (EDC/HBT), 2-ethyoxy-1- 
ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), carbonyl diimidazole 
(CDiydimethylaminopyridine (DMAP), and diethylphosphorylcyanide. The 
coupling is conducted in an inert solvent, preferably an aprotic solvent, such as 
acetonitirile, dichloromethane, chloroform, or N,N-dimethylformamide. One 
preferred solvent is methylene chloride. In one embodiment, quinoxaline acid is 
combined with methylene chloride, oxalyl chloride and a catalytic amount of N,N- 
dimethylformamide to form an acid chloride complex. The compound 
IVa2-1 is added to the acid chloride complex followed by triethylamine at a 
temperature from about 0°C to about 25°C to form the compound Illa2-1 . 

Step 3 of scheme 5 includes reacting a compound Illa2-1 with 
trifluoroacetic acid to produce a compound of the formula (Ila2-1). In one 
embodiment, the hydration with trifluoroacetic acid occurs in methylene chloride 
solution at room temperature. The hydration may take several hours to 
complete at room temperature. A catalytic amount of sulfuric acid can be added 
35 to the reaction solution to increase the rate of reaction. 
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those that are at least about 1 0% ionized over at least a portion of the 
physiologically relevant pH 1 to 8 range and thus such groups have pK a values 
of about 0 to 9. 

The neutral dispersion polymer may be cellulosic or non-cellulosic. A 
preferred class of neutral cellulosic dispersion polymers are those with at least 
one ester- and/or ether- linked substituent in which the polymer has a degree of 
substitution of at least 0.05 for each substituent. It should be noted that in the 
polymer nomenclature used herein, ether-linked substituents are recited prior to 
"cellulose" as the moiety attached to the ether group; for example, "methyl 
cellulose" has a methyl moiety ether-linked to the polymer. In contrast, 
ester-linked substituents are recited after "cellulose" as the carboxylate; for 
example, "cellulose acetate" has an acetate moiety ester-linked to the polymer. 

It should also be noted that a polymer name such as "cellulose acetate 
butyrate" refers to any of the family of cellulosic polymers that have acetate and 
butyrate groups attached via ester linkages to a significant fraction of the 
cellulosic polymer's hydroxy! groups. Generally, the degree of substitution of 
each substituent group can range from about 0.05 to 2.9 as long as the other 
criteria of the polymer are met. "Degree of substitution" refers to the average 
number of the three hydroxyls per saccharide repeat unit on the cellulose chain 
that have been substituted. For example, if all of the hydroxyls on the cellulose 
chain have been butyrate substituted, the butyrate degree of substitution is 3. 
Also included within each polymer family type are cellulosic polymers that have 
additional substituents added in relatively small amounts that do not 
substantially alter the performance of the polymer. - 
2 5 Polymer substituents may be either non-ionizable or ionizable; however, 

the ionizable groups may not be acidic groups. Exemplary ether-linked non- 
ionizable substituents include: alkyl groups, such as methyl, ethyl, propyl, butyl, 
etc.; hydroxy alkyl groups such as hydroxymethyl, hydroxyethyl, hydroxypropyl, 
etc.; and aryl groups such as phenyl. Exemplary ester-linked non-ionizable 
groups include: alkylate groups, such as acetate, propionate, butyrate. etc.; and 
arylate groups such as phenylate. However, when ester-linked non-ionizable 
groups are included, the polymer may need to include a sufficient amount of a 
hydrophilic substituent so that the polymer has at least some water solubility at 
any physiologically relevant pH of from 1 to 8. In the case of neutral dispersion 
polymers, such hydrophilic substituents may consist of non-acidic ionizable 
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Step 4 of scheme 5 includes reacting the compound of formula Ila2-1 
with an amine having « formula NHR^to form a compound of the formu«a (.a- 
IX in one embodiment, the amine is ammonia either anhydrous in an organic 
solvent or as an aqueous solution of ammonium hydroxide added to a polar 
= solvent at a temperature from about -1 0 o C to about 35»C, preferably at about 
30»C. Suitable solvents include, alcohols, such as methanol, ethanol, or 
butanols; ethers such as tetrahydrofuran. glyme or dioxane; or a mixture 
thereof, .ncluding aqueous mixtures. Preferably the solvent Is methanol, .none 
embedment, the compound I.a2-1 is dissolved in methanol which has been 
saturated with ammonia gas. ,n another embodiment, the compound I,a2-1 in 
methanol ,s treated with ammonium hydroxide in tetrahydrofuran at room 
temperature. 

NEUTRAL DISPERSION POLYMERS 
. The neutral polymers suitable for use in the dispersions o, .he present 

ZT a ; e h Pha ™ a ™* -™ and should be inert, in the sense tha, 
»ey do no, chem,ca„y reac, with the drug in an adverse manner when present 
n the compos ion. The polymer should also have an agueous-solubiltty of a. 
least 0.1 mg/mL over at least a portion of (he pH range of 1-8 

The polymer is "neutral,- meaning that the dispersion polymer 
possesses substenBally no acidic functional groups. By "substantia,* no ac* 
tactontf groups" is mean, that me number of acidic groups covalemly attached 

Pre? 77 ' S ' eSS ,ha " ab0U ' °-° 5 gram o, polymer. 

Preferably, the number is less man about 0.02 mMequivalents per gram of 

polymer. By •■acidic groups" is mean, functaa, groups mat when attached ,o 
the pdymer, have pK. values in a humid or aqueous environment o, abou, 5 or 
less. Preferably, the pK. value ofthe functional groups on the neutral polymer 
■s greater man about 6. Thus, the neutral polymers may contain Ionic groups as 
long as the groups are not acidic. 

However, for many drugs, particularty those that are also sensitive to 
bas,c conditions, e.g.. "base-sensitive drugs," It is preferred that the neutral 
polymers be substantially nonionizable. By "substantially nonstable" is 
mean, ,ha, the number of "ionfcable groups" covalentty attached to me polymer 
s less man abou, 0.05 miilieguivalems par gram of po,ymer and preferably lass 
man abou, 0.02 miiiieguiva.en.s per gram of poiymar. "lonizable groups" are 
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groups such as methyl, ethyl, propyl, butyl, etc.; or ester-linked alkyl groups 
such as acetate, propionate, butyrate, etc.; and ether- and/or ester-linked aryl 
groups such as phenyl, benzoate, or phenylate. As discussed above, 
hydrophilic substituents may consist of non-acidic. ionizable groups such as 
amino-functionalized groups or phenolate groups. In the case of non-ionizable 
neutral dispersion polymers, such hydrophilic groups are non-ionizable 
substituents such as alcohol, ether or ester groups. 

Exemplary amphophilic polymers include non-ionizable cellulosics such 
as hydroxypropyl methyl cellulose, hydroxyethyl methyl cellulose and 
hydroxyethyl acetate; non-acidic ionizable cellulosics such as amino ethyl ' 
cellulose acetate and hydroxybenzyl cellulose; and non-ionizable 
non-cellulosics such as polyvinylpyrrolidone ethylene/vinyl alcohol copolymers 
and polyoxyethylene-polyoxypropylene block copolymers (also referred to as 
poloxamers); and ionizable non-cellulosics such as amine-functionalized 
15 polyacrylates and polymethacrylates. When the amphiphilic polymer is 

hydroxypropyl methyl cellulose, it is preferred that it is provided in a grade that 
possesses a dynamic viscosity that is 60 mPa-s or less, more preferably 10 
mPa-s or less and most preferably between 1 mPa-s and 6 mPa-s, when 
measured in a 2% weight/volume solution at 20°C. 
2 0 a preferred class of neutral non-cellulosic polymers are comprised of 

vinyl copolymers of a hydrophilic, hydroxyl-containing repeat unit and a 
hydrophobic, alkyl- or aryl-containing repeat unit. Such neutral vinyl copolymers 
are termed "amphiphilic hydroxyl-functional vinyl copolymers." Amphiphilic 
hydroxyl-functional vinyl copolymers are exceptional in that they are both non- 
25 ionic and yet, surprisingly, when used as dispersion polymers for low-solubility 
drugs, yield solid amorphous dispersions that provide high levels of drug 
concentration enhancement when dosed to an aqueous environment of use. 
Such polymers may be used with any low-solubility drug, and not simply acid- 
sensitive drugs. 

3 0 Dispersions of such copolymers are believed to provide high 

concentration enhancements due to the amphiphilicity of these copolymers 
which provide both sufficient hydrophobic groups to interact with the 
hydrophobic, low-solubility drugs and also sufficient hydrophilic groups to have 
sufficient aqueous solubility for good dissolution. The copolymeric structure of 
the amphiphilic hydroxyl-functional vinyl copolymers also allows their 
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groups such as amino-functionalized groups or phenolate groups. In the case 
of non-ionizable neutral dispersion polymers, such hydrophilic groups are 
non-ionizable substituents such as alcohol, ether or ester groups. 

Exemplary neutral non-ionizable cellulosic polymers that may be used to 
form the dispersion include: hydroxypropyl methyl cellulose acetate 
hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose 
hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and hydroxyethyl 
ethyl cellulose. y 

Exemplary neutral, but ionizable cellulosic polymers, include aminoethyl 
cellulose, aminoethyl cellulose acetate, hydroxypropyl amino ethyl cellulose and 
hydroxybenzyl cellulose. 

Another class of neutral dispersion polymers is non-cellulosic, neutral 
polymers. Such polymers may be either non-ionizable or ionizable. Exemplary 
non-ionizable, neutral polymers include vinyl polymers and copolymers having 
substituents of hydroxyl, alkylacyloxy, and cyclicamido. Exemplary 
non-cellulosic, neutral polymers include hydroxyethyl methacrylate, 
polyvinylhydroxyethyl ether, polyethylene glycol, and polyoxyethylene- 
polyoxypropylene block copolymers also known as poloxamers. 

Exemplary ionizable neutral polymers include amine-functionalized 
polyacrylates and polymethacrylates, some of which are also sold as 
EUDRAGITS manufactured by Rohm Tech Inc., and neutral proteins. 

A preferred subset of neutral polymers are those that are also 
concentration-enhancing. Dispersion polymers that are both neutral and also 
concentration-enhancing are generally amphiphilic in that they possess 
substituents that are relatively hydrophobic and substituents that are relatively 
hydrophilic. 

Amphiphilic cellulosics may be prepared by substituting the cellulose at 
any or all of the 3 hydroxyl substituents present on each saccharide repeat unit 
with at least one relatively hydrophobic substituent. Hydrophobic substituents 
may be essentially any substituent that, if substituted to a high enough level or 
degree of substitution, can render the cellulosic polymer essentially aqueous 
msol- uble. Hydrophilic regions of the polymer can be either those portions that 
are relatively unsubstituted, since the unsubstituted hydroxyls are themselves 
relatively hydrophilic, or those regions that are substituted with hydrophilic 
substitu- ents. Examples of hydrophobic substitutents include ether-linked alkyl 
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copoly- mers may be synthesized by first forming the homopolymer of the 
hydrophobic vinyl repeat unit having the substi- tuent B. followed by hydrolysis 
of a portion of the ester groups to convert a portion of the hydrophobic repeat 
units to hydrophilic, hydroxyl-containing repeat units having the substituent A. 
For example, partial hydrolysis of the homopolymer, polyvinylbutyrate, yields the 
copolymer, vinylalcohol/vinylbutyrate copolymer for which A is hydroxyl (-OH) 
and B is butyrate (-OOC-CH 2 .CH 2 .CH 3 ). 

For all types ^copolymers, the value of n must be sufficiently large 
relative to the value of m that the resulting copolymer is at least partially water 
soluble. Although the value of the ratio, n/m varies depending on the identity of 
A and B, it is generally at least about 1 and more commonly about 2 or more. 
The ratio n/m can be as high as 200. When the copolymer is formed by 
hydrolysis of the hydrophobic homopolymer, the relative values of n and m are 
typically reported in "percent hydrolysis," which is the fraction (expressed as a 
percent) of the total repeat units of the copolymer that are in the hydrolyzed or 
hydroxyl form. The percent hydrolysis, H, is given as H = 1 00 * 

f— ] 

Thus, vinylbutyrate/vinylalcohol copolymer (formed by hydrolysis of a portion of 
the butyrate groups) having a percent hydrolysis of 75% has an n/m ratio of 3. 

A particularly preferred family of amphiphilic hydroxyl-functional vinyl 
copolymers are those where A is hydroxyl and B is acetate. Such copolymers 
are termed vinylacetate/vinylalcohol copolymers. Some commercial grades are 
also sometimes referred to simply as polyvinylalcohol. However, the true 
homopolymer, polyvinylalcohol is not amphiphilic, is almost entirely water 
insoluble, and is not a part of this invention. Preferred vinylacetate/vinylalcohol 
copolymers are those where H is between about 67% and 99.5%, or n/m has a 
value between about 2 and 200. The preferred average molecular weight is 
between about 2500 and 1,000,000 daltons and more preferably between about 
3000 and about 100,000 daltons. 

In order to form dispersions that have a high level of concentration and 
bioavailability enhancement, it is important that the identity of A and B, the n/m 
value, and average molecular weight be chosen such that the polymers are 
sufficiently hydrophobic that they strongly interact with the hydrophobic, low- 
solubility drug and yet are still significantly water soluble. Typically good results . 
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hydrophiiicity and hydrophobic^ to be adjusted to maximize performance with a 
specific low-solubility drug. 

The preferred copolymers have the general structure: 

H-(CH 2 .CH) n -(CH 2 -CH) m -H 
I I 
A B 

wherein A and B represent "hydrophilic, hydroxyl-containing" and "hydrophobic" 
substituents, respectively, and n and m represent the average number of 
hydrophilic vinyl repeat units and average number of hydrophobic vinyl repeat 
units respectively per polymer molecule. Copolymers may be block 
copolymers, random copolymers or they may have structures anywhere 
between these two extremes. The sum of n and m is generally from about 50 to 
about 20,000 and therefore the polymers have molecular weights from about 
2,500 to about 1,000,000 daltons. 

The hydrophilic, hydroxyl-containing repeat units. "A," may simply be 
hydroxy! (-OH) or it may be any short-chain, 1 to 6 carbon, alkyl with one or 
more hydroxyls attached thereto. The hydroxyl-substituted alkyl may be 
attached to the vinyl backbone via carbon-carbon or ether linkages. Thus, 
exemplary "A" structures include, in addition to hydroxyl itself, hydroxymethyl, 
20 hydroxyethyl, hydroxypropyl, hydroxymethoxy, hydroxyethoxy and 
hydroxypropoxy. '' 

The hydrophobic substituent, "B," may simply be: hydrogen (-H), in 
which case the hydrophobic repeat unit is ethylene; an alkyl or aryl substituent 
with up to 12 carbons attached via a carbon-carbon bond such as methyl, ethyl 
25 or phenyl; an alkyl or aryl substituent with up to 1 2 carbons attached via an 

ether linkage such as methoxy, ethoxy or phenoxy; an alkyl or aryl substituent 
with up to 12 carbons attached via an ester linkage such as acetate, propionate, 
butyrate or benzoate. The amphiphilic hydroxyl-functional vinyl copolymers of 
the present invention may be synthesized by any conventional method used to 
prepare substituted vinyl copolymers. Some substituted vinyl copolymers such 
as polyvinyl alcohol/polyvinyl acetate are well known and commercially 
available. 

A particularly convenient subclass of amphiphilic hydroxyl-functional 
vinyl copolymers to synthesize are those where the hydrophobic substituent "B" 
comprises the hydrophilic substituent "A" to which an alkylate or arylate group is 
attached via an ester link- age to one or more of the hydroxyls of A. Such 
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(MDC) that is at least 1 .25-fold the MDC provided by a control composition. In 
other words, if the MDC provided by the contr6l composition is 100 Dg/mL, then 
a composition of the present invention containing a concentration-enhancing 
polymer provides an MDC of at least 125 Dg/mL. More preferably, the MDC of 
drug achieved with the compositions of the present invention are at least 2-fold, 
even more preferably at least 3-fold, and most preferably at least 10-fold that of 
the control composition. 

The appropriate control composition depends on whether a dispersion 
polymer is being tested, or whether a composition comprised of a mixture of a 
dispersion and concentration,enhancing polymer is being tested. Where the 
composition is simply the dispersion itself, and the dispersion polymer is being 
tested to determine whether it is a concentration-enhancing polymer, the control 
composition is conventionally the undispersed drug alone (e.g., typically, the 
crystalline drug alone in its most thermodynamically stable crystalline form, or in 
cases where a crystalline form of the drug is unknown, the control may be the 
amorphous drug alone) or the drug plus a weight of inert diluent equivalent to 
the weight of polymer in the test composition. By inert is meant that the diluent 
is not concentration-enhancing. Where the composition is comprised of a 
mixture of a dispersion and additional concentration-enhancing polymer, the 
control composition is the dispersion alone without any additional concentration- 
enhancing polymer. 

Alternatively, the compositions containing concentration-enhancing 
polymers of the present invention provide in an aqueous use environment a 
concentration versus time Area Under The Curve (AUC), for any period of at 

2 5 least 90 minutes between the time of introduction into the use environment and 

about 270 minutes following introduction to the use environment that is at least 
1 .25-fold that of an appropriate control composition. More preferably, the AUC 
achieved with the compositions of the present invention are at least 2-fold, more 
preferably at least 3-fold, and most preferably at least 10-fold that of a control 

3 0 composition. 

Alternatively, the compositions of the present invention containing 
concentration-enhancing polymers, when dosed orally to a human or other 
animal, provide an AUC in drug concentration in the blood plasma or serum that 
is at least 1.25-fold that observed when an appropriate control composition is 
dosed. Preferably, the blood AUC is at least 2-fold, more preferably at least 



20 



35 



WO 03/0002.i:t 



PCI/1JJ02/01783 



150 



15 



20 



25 



30 



35 



are obtained when the aqueous solubility of the copolymer at 37°C is between 
about 0.04 and 10.0 wt% and preferably between about 0.1 and 2 0 wt% 

While specific polymers are discussed as being suitable for use in the 
co mp ositionsoftn^ 

t IT T term • po,ymer is intended to inc,ude b,ends * ~ h 

addition to a single species of polymer. 

CONCENTRATION ENHANCEMENT 
As described above, it is often preferred that the neutral dispersion 
polymer is also concentration-enhancing. The neutral concentration-enhancing 
d.sper SI on polymers improve the concentration of a low-solubility drug in a use 
environment, and thereby preferably improve bioavailability of the drug 

The term "concentration-enhancing" means that the polymer is present 
a sufficient amount in the composition so as to improve the concentration of 
the drug ,n a use environment relative to a control composition free from the 
concentration-enhancing polymer. As used herein; a "use environment" can be 
either the /„ vivo environment of the G. tract, subdermal, intranasal, buccal 
intrathecal, ocular, intraaural, subcutaneous spaces, vagina, tract, arterial and 
venous blood vessels, pulmonary tract or intramuscular tissue of an animal 
such as a mammal and particularly a human, or the in vitro environment of a 
test solution, such as phosphate buffered saline (PSB) or a Model Fasted 
Duodena. (MFD) solution. Concentration enhancement may be determined 
through either in vitro dissolution tests or through in vivo tests. It has been 
determined that enhanced drug concentration in in vitro dissolution tests in 
Mode. Fasted Duodena, (MFD) so.ut.on or Phosphate Buffered Sa.ine (PBS) is 
a good indicator of in vivo performance and bioavailability. An appropriate PBS 
solution is an aqueous solution comprising 20 mM sodium phosphate 
(Na 2 HP0 4 ), 47 mM potassium phosphate (KH 2 P0 4 ), 87 mM NaCl and 

°J "IT'' adjUSt6d t0 PH ^ Na0K An a ^ riate MFD 'solution is the 
same PBS solution wherein additionally is present 7.3 mM sodium taurocho.ic 

acid and 1.4 mM of 1-pa.mitoy,-2-oleyl-sn-g|y ce ro-3-phosphocholine In 
partcular, a composition containing a concentration-enhancing polymer may be 

" " ^ addln9 " t0 MF ° ° r PBS "*"«' and « * promote 

In one aspect, a composition containing a concentration-enhancing 
polymer of the present invention provides a Maximum Drug Concentration 
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that have submicron dimensions such as drug aggregates, aggregates of 
mixtures of polymer and drug, micelles, polymeric micelles, colloidal particles or 
nanocrystals, polymer/drug complexes, and other such drug-containing species 
that are present in the filtrate or supernatant in the specified dissolution test. 

Alternatively, the concentration-enhancing polymer results in improved 
bioavailability. Relative bioavailability of the drug in the compositions of the 
present invention can be tested in vivo in animals or humans using conventional 
methods for making such a determination. An in vivo test, such as a crossover 
study, may be used to determine whether a composition provides an enhanced 
relative bioavailability compared with a control. In an in vivo crossover study a 
"test composition" of drug and concentration-enhancing polymer is dosed to half 
a group of test subjects and, after an appropriate washout period (e.g.. one 
week) the same subjects are dosed with a "control composition" that comprises 
an equivalent quantity of drug as the "test composition." The other half of the 
group is dosed with the control composition first, followed by the test 
composition. The relative bioavailability is measured as the concentration in the 
blood (serum or plasma) versus time area under the curve (AUC) determined 
for the test composition divided,by the AUC in the blood provided by the control 
composition. Preferably, this test/control ratio is determined for each subject, 
and then the ratios are averaged over all subjects in the study. In vivo 
determinations of AUC can be made by plotting the serum or plasma 
concentration of drug along the ordinate (y-axis) against time along the abscissa 
(x-axis). Generally, the values for AUC represent a number of values taken 
from all of the subjects in a patient test population averaged over the entire test 
25 population. 

A preferred embodiment of the invention is one in which the relative 
bioavailability of the test composition is at least 1.25 relative to a control 
composition as described above. (That is, the AUC in the blood provided by the 
test composition is at least 1.25-fold the AUC provided by the control 
composition.) An even more preferred embodiment of the invention is one in 
which the relative bioavailability of the test composition is at least 2.0, more 
preferably at least 3, relative to a control composition of the drug but with no 
polymer present, as described above. The determination of AUGs is a well- 
known procedure and is described, for example, in Welling, "Pharmacokinetics 
35 Processes and Mathematics," ACS Monograph 185 (1986). 
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3-fold, that of an appropriate control composition. Thus, the compositions that 
when evaluated, meet either the in vitro or the in vivo, or both, performance ' 
cntena are a part of this invention. 

A typical in vitro test to evaluate enhanced drug concentration can be 
. conducted by (1 ) administering with agitation a sufficient quantity of test 

composition (for example, the dispersion of the low-solubility drug and neutral 
polymer) in a test medium, such that if al. of the drug dissolved, the theoretical 
concentration of drug would exceed the equilibrium concentration of the drug by 
a factor of at least 2; (2) adding an appropriate amount of control composition to 
an equivalent amount of test medium; and (3) determining whether the - 
measured MDC and/or AUG of the test composition in the test medium is at 
.east 1.25-fo.d that provided by the control composition. The concentration of 
d.sso.ved drug is typically measured as a function of time by sampling the test 
medium and plotting drug concentration in the test medium vs. time so that the 
MDC and/or AUC can be ascertained. In conducting such a dissolution test the 
amount of test composition or contro, composition used is an amount such that 
if all of the drug dissolved, the drug concentration would be at least 2-fold to 
100-fold that of the solubility (that is, the equilibrium concentration), of the drug 
For some dispersions of a very low-solubility drug and neutral polymer, it may ' 
be necessary to administer an even greater amount of the dispersion to ' 
determine the MDC. 

To avoid drug particulates which would give an erroneous determination 
the test solution is either filtered or centrifuged. "Dissolved drug" is typically 
taken as that material that either passes a 0.45 urn syringe filter or 
alternatively, the material that remains in the supernatant following 
centrifugation. Filtration can be conducted using a 13 mm, 0.45 M m 
polyvinyhdine difluoride syringe filter sold by Scientific Resources under the 
trademark TITAN®. Centrifugation is typically carried out in a polypropylene 
m,crocentrifuge tube by centrifuging at 13,000 G for 60 seconds. Other similar 
filtrafon or centrifugation methods can be employed and useful results obtained 
For example, using other types of microfilters may yield values somewhat 
h.gher or lower (±1 0-40%) than that obtained with the filter specified above but 
will still allow identification of preferred dispersions. It is recognized that this 
definition of "dissolved drug" encompasses not only monomeric solvated drug 
molecutes but also a wide range of species such as polymer/drug assemblies 
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example, where the degree of degradation of a drug in a test composition 
comprised of an acid-sensitive drug and a neutral polymer is 1 wt%, and the 
degree of degradation of a control composition comprised of an equivalent 
quantity of drug and HPMCAS is 5 wt%, the relative degree of improvement is 5 
5 wt%/1 wt% equals 5.0 : For dispersions of acid-sensitive drugs and neutral 

polymers of the present invention, the relative degree of improvement is at least 
1 .25. Preferably, the relative degree of improvement is at least 3, more 
preferably at least 5, and even more preferably at least 10. In fact, some 
compositions of the present invention may achieve a relative degree of 
10 . improvement greater than 100. 

The particular storage conditions and time of storage may be chosen as 
convenient depending on the degree of acid-sensitivity of the drug, the 
particular acidic polymer used in the control dispersion, and the ratio of drug to 
polymer in the dispersion. Where the drug is particularly acid-sensitive, or 
15 where the dispersion has a low ratio of drug to polymer, then shorter storage 
time periods may be used. Where the rate of drug degradation is linear, the 
relative degree of improvement will be independent of the storage time. 
However, where the rate of drug degradation is non-linear under controlled 
storage conditions, the stability test used to compare the test dispersion with the 
control dispersion is preferably chosen such that the degree of degradation is 
sufficiently large that it may be accurately measured. Typically, the time period 
is chosen so as to observe a degree of degradation in the control composition of 
at least 0.1 wt% to 0.2 wt%. However, the time period is not so long that the 
ratio of drug to polymer changes substantially. Typically, the time period is such 
that the observed degree of degradation for the test composition is less than 
50 wt% and preferably less than 20 wt%. When rate of drug degradation in the 
control composition is relatively slow, the test is preferably conducted over a 
long enough period of time under controlled storage conditions to allow a 
meaningful comparison of the stability of the test dispersion with the control 
3 0 dispersion. 

A stability test which may be used to test whether a dispersion meets the 
chemical stability criteria described above is storage of the test dispersion and 
the control dispersion for six months at 40°C and 75% RH. A relative degree of 
improvement may become apparent within a shorter time, such as three to five 
days, and shorter storage times may be used for some very acid-sensitive 
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Often the enhancement in drug concentration or relative bioavailability 
that is observed increases as the drug:polymer ratio decreases from a value of 
about 1 (50 wt% drug) to a value of about 0.1 1 (10 wt% drug). The 
drugrpolymer ratio that yields optimum results varies from drug to drug and is 
best determined in in vitro dissolution tests and/or in vivo bioavailability tests. 
However, the amount of polymer that can be used in a dosage form is often 
limited by the total mass requirements of the dosage form. For example, when 
oral dosing to a human is desired, at low drug-to-polymer ratios the total' mass 
of drug and polymer may be unacceptably large for delivery of the desired dose 
in a single tablet or capsule. Thus, it is often necessary to use drug-to-polymer 
ratios that are less than optimum in specific dosage forms to provide a sufficient 
drug dose in a dosage form that is small enough to be easily delivered to a use 
environment. 
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15 IMPROVED CHEMICAL STABILITY 

When the compositions of the present invention comprise dispersions of 
acid-sensitive drug and neutral polymer(s), such compositions provide improved 
chemical stability of the drug relative to a control composition comprised of an 
equivalent quantity of drug dispersed in an acidic dispersion polymer. The 
acidic dispersion polymer used in the control composition may be any polymer 
suitable for determining whether the drug is acid-sensitive that meets the 
definition of an "acidic polymer." Convenient acidic dispersion polymers for use 
in the control composition include HPMCAS, CAP and HPMCP. A composition 
of the present invention will meet the chemical stability requirements discussed 
2 5 below relative to at least one control dispersion of drug and either HPMCAS 
HPMCP, or CAP. 

A relative degree of improvement in chemical stability of an acid- 
sensitive drug in a test composition may be determined by taking the ratio of the 
degree of degradation of the drug in a control composition and the degree of 
degradation of the drug in a test composition under the same storage conditions 
for the same storage time period. The test composition is simply the 
composition of acid-sensitive drug, neutral polymer and optional additional 
excipients of the present invention. The control composition is the same as the 
test composition with the exception that an acidic dispersion polymer (that is. 
either HPMCAS, HPMCP or CAP) replaces the neutral dispersion polymer. For 
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increases. It has also been found that the aqueous concentration of the drug in 
a use environment tends to improve as the fraction of drug present in the 
amorphous state in the dispersion increases. Accordingly, a "major portion" of 
the drug in the dispersion is amorphous and preferably the drug in the 
5 dispersion is substantially amorphous. As used herein, a "major portion" and 
"substantially amorphous" mean that the amount of the drug in crystalline form 
does not exceed about 40 wt% and about 25 wt%, respectively. More 
preferably, the drug in the dispersion is "almost completely amorphous," 
meaning that the amount of drug in the crystalline form does not exceed 1 0 
10 wt%. Amounts of crystalline drug may be measured by powder X-ray 

diffraction, Scanning Electron Microscope (SEM) analysis, differential scanning 
calorimetry (DSC), or any other standard quantitative measurement. 

The amorphous drug can exist as a pure phase, as a solid solution of 
drug homogeneously distributed throughout the polymer or any combination of 
15 these states or those states that lie intermediate between them. In cases where 
the drug is a low-solubility drug and concentration or bioavailability 
enhancement is desired, the dispersion is preferably "substantially 
homogeneous" so that the amorphous drug is dispersed as homogeneously as 
possible throughout the polymer. Dispersions of the present invention that are 
2 0 substantially homogeneous generally are more physically stable and have 
improved concentration-enhancing properties and, in turn improved 
bioavailability, relative to nonhomogeneous dispersions. As used herein, 
"substantially homogeneous" means that the drug present in relatively pure 
amorphous domains within the solid dispersion is relatively small, on the order 
25 of less than 20%, and preferably less than 1 0% of the total amount of drug. 

While the dispersion may have some drug-rich domains, it is preferred 
that the dispersion itself have a single glass transition temperature (T g ) which 
demonstrates that the dispersion is substantially homogeneous. This contrasts 
with a simple physical mixture of pure amorphous drug particles and pure 
3 0 amorphous polymer particles which generally display two distinct T g s, one that 
of the drug and one that of the polymer. T g as used herein is the characteristic 
temperature where a glassy material, upon gradual heating, undergoes a 
relatively rapid (e.g., 10 to 100 seconds) physical change from a glass state to a 
rubber state. Almost completely amorphous, substantially homogeneous 
3 5 dispersions may be made by any of the processes discussed above. 
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may vary from about 50°C up to about 200°C depending on the melting point of 
the drug and polymer, which is a function of the polymer grade chosen and the 
amount of water, if any, added. Generally, the higher the melting point of the 
drug and polymer, the higher the processing temperature. Generally, the lowest 
5 processing temperature that produces a satisfactory dispersion (almost 
completely amorphous and substantially homogeneous) is chosen. 

A method for forming dispersions that is often preferred is "solvent 
processing." which consists of dissolution of the drug and one or more neutral 
polymers in a common solvent. The term "solvent" is used broadly and includes 
10 mixtures of solvents. "Common" here means that the solvent, which can be a 
mixture of compounds, will simultaneously dissolve both the drug and the 
polymer(s). 

After both the drug and polymer(s) have been dissolved, the solvent is 
removed by evaporation or by mixing with a non-solvent. Exemplary processes 
15 are spray-drying, spray-coating (pan-coating, fluidized bed coating, etc.), 

vacuum evaporation, precipitation by mixing of the polymer and drug solution 
with a non-solvent such as C0 2 , hexane, or heptane, and processes that 
combine solvents with heat and mechanical energy such as extrusion 
processes that include the use of a solvent as a processing aid or even wet 
2 0 granulation processes as long as such processes result in at least a major 

portion of the drug being amorphous. Preferably, removal of the solvent is rapid 
and results in a solid dispersion which is substantially homogeneous. In 
substantially homogeneous dispersions, the drug is dispersed as 
homogeneously as possible throughout the polymer and can be thought of as a 
solid solution of drug dispersed in the polymer(s). When the resulting 
dispersion constitutes a solid solution of drug in polymer, the dispersion may be 
thermodynamically stable, meaning that the concentration of drug in the 
polymer is at or below its equilibrium value, or it may be considered a 
supersaturated solid solution where the drug concentration in the dispersion 
3 0 polymer(s) is above its equilibrium value. 

The solvent may be removed through the process of spray-drying. The 
term spray-drying is used conventionally and broadly refers to processes 
involving breaking up liquid mixtures into small droplets (atomization) and 
rapidly removing solvent from the mixture in a container (spray-drying 
apparatus) where there is a strong driving force for evaporation of solvent from 
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To obtain the maximum level of concentration and bioavailability 
enhancement, particularly upon storage for long times prior to use, it is 
preferred that the drug remain, to the extent possible, in the amorphous state. 
The inventors have found that this is best achieved when the glass-transition 
temperature, T 9 , of the amorphous dispersion is substantially above the storage 
temperature of the dispersion. In particular, it is preferable that the T g of the 
amorphous dispersion is at least 40°C and preferably at least 60°C. Since the 
T g is a function of the water content of the dispersion which in turn is a function 
of the RH to which the dispersion is exposed, these T g values refer to the T g of 
the dispersion containing water in an amount that is in equilibrium with the RH 
equivalent to that found during storage. For those aspects of the invention in 
which the dispersion is a solid, substantially amorphous dispersion of drug in 
the dispersion polymer and in which the drug itself has a relatively low T g (about 
70°C or less) it is preferred that the dispersion polymer have a T g of at least 
40°C, preferably at least 70°C and more preferably greater than 100°C. 
Exemplary high T g polymers include hydroxypropyl cellulose and hydroxypropyl 
methyl cellulose. Since conversion of amorphous drug to the crystalline state is 
related to the relative values of (1) the T g of the dispersion (at the storage RH) 
and (2) the storage temperature, solid amorphous dispersions of the present 
invention may tend to remain in the amorphous state for longer periods when 
stored at relatively low temperatures and low relative humidities. In addition, 
packaging of such dispersions so as to prevent absorption of water or inclusion 
of a water absorbing material such as a dessicant to also prevent or retard 
water absorption can lead to a higher T g during storage, thereby helping to 
retain the amorphous state. Likewise, storage at lower temperatures can also 
improve the retention of the amorphous state. 

Turning now to particular methods, when either the neutral polymer or 
the drug has a relatively low melting point, typically less than about 200°C and 
preferably less than about 160°C, extrusion or melt-congeal processes that 
provide heat and/or mechanical energy are often suitable for forming almost 
completely amorphous dispersions. Often, when the drug has significant 
solubility in the dispersion material, such methods may also make substantially 
homogeneous dispersions. For example, 10 wt% drug and 90 wt% polyvinyl 
pyrrolidone (PVP) may be dry blended, with or without the addition of water, and 
the blend fed to a twin-screw extrusion device. The processing temperature 
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force for evaporation of solvent leads to actual drying times of a few seconds or 
less, and more typically less than 0.1 second. This rapid drying is often critical 
to the particles maintaining a uniform, homogeneous dispersion instead of 
separating into drug-rich and polymer-rich phases. As above, to get large 
enhancements in concentration and bioavailability it is often necessary to obtain 
as homogeneous of a dispersion as possible. Solidification times should be 
less than 100 seconds, preferably less than a few seconds, and more preferably 
less than 1 second. In general, to achieve this rapid solidification of the 
drug/polymer solution, it is preferred that the size of droplets formed during the 
spray-drying process are less than about 500 Dm in diameter, and preferably 
less than about 300 Dm. The resultant solid particles thus formed are generally 
less than about 300 Dm in diameter. 

Following solidification, the solid powder typically stays in the spray- 
drying chamber for about 5 to 60 seconds, further evaporating solvent from the 
1 5 solid powder. The final solvent content of the solid dispersion as it exits the 
dryer should be low, since this reduces the mobility of drug molecules in the 
dispersion, thereby improving its stability. Generally, the solvent content of the 
dispersion as it leaves the spray-drying chamber should be less than about 
10 wt% and preferably less than about 3 wt%. In some cases, it may be 

2 0 preferable to spray a solvent or a solution of a polymer or other excipient into 

the spray-drying chamber to form granules, so long as the dispersion is not 
adversely affected. 

Spray-drying processes and spray-drying equipment are described 
generally in Perry's Chemical Engineers' Handbook, Sixth Edition (R. H. Perry, 
25 D. W. Green, J. O. Maloney, eds.) McGraw-Hill Book Co. 1984, pages 20-54 to 
20-57. More details on spray-drying processes and equipment are reviewed by 
Marshall "Atomization and Spray-Drying," 50 Chem. Eng. Prog. Monogr. Series 
2(1954). 

The solid amorphous dispersions formed from a low-solubility drug' and 

3 0 an amphiphilic hydroxyl-functional vinyl copolymer are preferably almost 

completely amorphous and substantially homogenous. Such almost completely 
amorphous, substantially homogenous dispersions are generally more 
physically stable (that is, resist phase separation or crystallization upon 
storage), and show higher levels of concentration enhancement. As with the 
3 5 dispersions of other embodiments of the invention, such dispersions may in 
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the droplets. The strong driving force for solvent evaporation is generally 
provided by maintaining the partial pressure of solvent in the spray-drying 
apparatus well below the vapor pressure of the solvent at the temperature of the 
drying droplets. This is accomplished by either (1) maintaining the pressure in 
the spray-drying apparatus at a partial vacuum (e.g., 0.01 to 0.50 atm); 
(2) mixing the liquid droplets with a warm drying gas; or (3) both. In addition, at 
least a portion of the heat required for evaporation of solvent may be provided 
by heating the spray solution. 

Solvents suitable for spray-drying can be any organic compound in 
which the drug and polymer are mutually soluble. Preferably, the solvent is also 
volatile with a boiling point of 1 50°C or less. In addition, the solvent should 
have relatively low toxicity and be removed from the dispersion to a level that is 
acceptable according to The International Committee on Harmonization (ICH) 
guidelines. Removal of solvent to this level may require a processing step such 
as tray-drying or fluidized-bed drying subsequent to the spray-drying or spray- 
coating process. Preferred solvents include alcohols such as methanol, 
ethanol, n-propanol, iso-propanol, and butanol; ketones such as acetone, 
methyl ethyl ketone and methyl iso-butyl ketone; esters such as ethyl acetate 
and propylacetate; and various other solvents such as acetonitrile, methylene 
chloride, toluene, and 1 ,1 ,1-trichloroethane. Lower volatility solvents such as 
dimethyl acetamide or dimethylsulfoxide can also be used. Mixtures of 
solvents, such as 50% methanol and 50% acetone, can also be used, as can 
mixtures with water as long as the polymer and drug are sufficiently soluble to 
make the spray-drying process practicable. In particular, when the neutral 
polymer is relatively hydrophilic such as hydroxypropyl methyl cellulose 
(HPMC), or certain amphiphilic hydroxyl-functional vinyl copolymers, it is often 
preferred to use a mixture of an organic solvent and water to ensure that both 
drug and polymer are simultaneously soluble. 

Generally, the temperature and flow rate of the drying gas is chosen so 
that the polymer/drug-solution droplets are dry enough by the time they reach 
the wall of the apparatus that they are essentially solid, and so that they form a 
fine powder and do not stick to the apparatus wall. The actual length of time to 
achieve this level of dryness depends on the size of the droplets. Droplet sizes 
generally range from 1 Dm to 500 Dm in diameter, with 5 to 200 Dm being more 
typical. The large surface-to-volume ratio of the droplets and the large driving 
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comprise a low volatility solvent. When the dispersion polymer is a 
vinylacetate/vinylalcohol copolymer of the preferred type described earlier, 
preferred solvents include mixtures of methanol and water. 

Returning to dispersions generally, the amount of polymer relative to the 
amount of drug present in the dispersions of the present invention depends on 
the drug and polymer and may vary widely from a drug-to-polymer weight ratio 
of from 0.01 to about 4 (e.g., 1 wt% drug to 80 wt% drug). However, in most 
cases it is preferred that the drug-to-polymer ratio is greater than about 0.05 
(4.8 wt% drug) and less than about 2.5 (71 wt% drug). 

In addition to the drug and polymer(s), the dispersions of the present 
invention may include optional additional ingredients. One optional additional 
ingredient is a buffer. Buffers' suitable for use in the dispersions of the present 
invention are preferably basic. Buffers are particularly preferred for dispersions 
of neutral polymers and drugs that have a high degree of acid-sensitivity. The 
buffers may reduce the risk of dnjg degradation due to the presence of acidic 
species in the dispersion, elsewhere in the composition, or acidic or basic 
species formed during storage. The compositions preferably provide improved 
chemical stability relative to dispersions that are free from the buffer. 

Exemplary buffers that may be used in the dispersions of the present 
invention include sodium acetate, ammonium acetate, sodium carbonate, 
sodium bicarbonate, disodium hydrogen phosphate and trisodium phosphate. It 
is generally preferred- that the buffer be chosen such that it maintains the pH at 
the optimum value during storage to minimize degradation reactions. For most 
acid-sensitive drugs, the preferred pH value is greater than about 6. Since 
many dispersion polymers such as cellulosics are also base-sensitive, it is 
generally preferred that the buffer be chosen to maintain the dispersion pH 
between about 6 and 10. In cases where the acid-sensitive drug is also a 
base-sensitive drug, it is often preferred to maintain the dispersion pH between 
about 6 and about 8. To accomplish this, it is sometimes desirable for the buffer 
to be a blend of protonated and deprotonated material, where the pK a of the 
protonated material is near the desired dispersion pH. Such buffers may 
comprise from 0.1 to 20 wt% of the dispersion. 

Alternatively, the dispersion may include basic excipients such as 
mono-, di- or tri-ethanolamine, or glucoseamine, which may comprise from 0.1 
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pnnaple be formed by any known process, including mechanical, thermal and 
solvent processes Howeyer. -solvent processing" is preferred for forming 
Aspersions o, amphiphilic hydraxyl-functiona, yiny, copolymers because when 
Properly performed, solyen, processing tends to produce dispersions in which 
5 - *, ,s almost completely amorphous and in which the dispersion is 
substantially homogeneous. 

In order to achieve such preferred dispersions, a copolymer type and 
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funcbonal vmyl copolymer and low-solubility drug are both soluble and 
preferably highly solubie. Pre,erab,y. both the copolymer and iow-soiubiiity drug 
each have so,ubi,i,ies in the solvent a, 37X of a. ieast 0.5 and preferably 
at least 2.0 wt% and more preferably at least 5.0 wt% 
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20 m th ' n , addi " 0n ' ^ S °' Vent 13 Preferab ' y dlMen SUCh ,hat *• ' "Either 
) the polymer solubimy or (2, ,he product of the drag solubility and me ratio o, 
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To aoh,eve ,h,s. it is often desirable to use blends of two orraore solvents In 

parboular, a biend of water and an organic soiven. is often preferred ' 

Exerapiary preferred solvents are mixtures of water and alcohols suchas 

methanol, ethanol, n-propanol, iso-propanol and the isomers of butanol 

in addiUon it is preferable for the solvent processing to be conducted 
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In addition, to achieve rapid solvent removal, and to keep the residual 
solvent level in the dispersion low (preferably less than about 5 wt%) a 
relatively volatiie soiven, is chosen. Preferably the boiling points o, the eoivents 
are less than about 150-C and more preferably less than about 125°C When 
the solvent is a mixture of solvents, up to about 40% of me soiven, may 
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dry or wet granulation, which does not convert the dispersion and the second 
polymer to another molecular dispersion, may be used. 

Alternatively, the dispersion and second polymer may be 
co-administered, meaning that the dispersion may be administered separately 
from, but within the same general time frame as, the second polymer. Thus, a 
dispersion may, for example, be administered in its own dosage form which is 
taken at approximately the same time as the second polymer which is in a 
separate dosage form. If administered separately, it is generally preferred to 
administer both the dispersion and the second polymer within 60 minutes of 
each other, so that the two are present together in the use environment. When 
not administered approximately simultaneously (e.g., within a minute or two of 
each other), the second polymer is preferably administered prior to the 
dispersion. 

The second polymer may be any concentration-enhancing polymer, 
such as those described above in connection with the neutral dispersion 
polymers. As described above, the inventors have found that ionizable, 
cellulosic polymers, particularly those that are acidic cellulosic enteric polymers, 
provide superior enhancement in aqueous concentration of the drug in a use 
environment relative to other polymers, and are therefore preferred in the 
absence of their reactivity with the drug. Many of these ionizable, cellulosic 
polymers have acidic functional groups and therefore are inappropriate for use 
as a dispersion polymer with acid-sensitive drugs. However, the concentration- 
enhancing advantage provided by such ionizable concentration-enhancing 
polymers may be achieved by simply combining such a polymer as the second 
polymer with a pre-formed dispersion of the acid-sensitive drug and a neutral 
polymer in a fashion that does not alter the neutral characteristic of the 
pre-formed dispersion. 

A preferred class of concentration-enhancing polymers suitable for use 
as the second polymer comprises ionizable cellulosic polymers with at least one 
ester- and/or ether- linked substituent in which the polymer has a degree of 
substitution of at least 0.05 for each substituent. Particularly preferred 
hydrophilic substituents for use in making ionizable polymers are those that are 
ether- or ester-linked acidic ionizable groups such as carboxylic acids, 
thiocarboxylic acids and sulfonates, and groups that may be non-acidic such as 
substituted phenoxy groups, amines, and phosphates. Exemplary ether-linked 
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to 20 wt% of the dispersion. Such basic excipients may be used to control the 
dispersion pH as described above. 

MIXTURES OF DISPERSIONS AND 
CONCENTRATION-ENHANCING POLYMER 
A separate embodiment of the invention comprises a combination of 
(1) a dispersion of an acid-sensitive, low-solubility drug and neutral dispersion 
polymer(s) and (2) a second polymer that is concentration-enhancing. The 
-dispersion is free from at least a portion of the second polymer, and is 
preferably substantially free from the second polymer. By "substantially free" is 
meant that the dispersion and the second polymer are not mixed at the 
molecular level to form a dispersion containing the second polymer. While a 
small amount of the second polymer may be incorporated into the dispersion as 
a result of processing, nevertheless the drug in the dispersion meets the 
chemical stability requirements discussed above for dispersions of acid- 
sensitive drugs and neutral polymers notwithstanding the presence of the 
second polymer in the composition. The neutral dispersion polymer optionally 
may also be concentration-enhancing. 

The compositions of this aspect of the present invention are generally 
physical combinations comprising the dispersion and the second polymer. 
"Combination" as used herein means that the. dispersion and second polymer 
may be in physical contact with each other or in close proximity but without the 
necessity of being physically mixed at the molecular level (i.e., a dispersion). 
The dispersion and concentration-enhancing polymer may be in different 
regions of the composition. For example, the solid composition may be in the 
form of a multi-layer tablet, as known in the art, wherein one or more layers 
comprises the dispersion and one or more different layers comprises the 
second polymer. Yet another example may constitute a coated tablet wherein 
either the dispersion or the second polymer or both may be present in the tablet 
core and the coating may comprise the second polymer. Alternatively, the 
combination can be in the form of a simple dry physical mixture wherein both 
the dispersion and the second polymer are mixed in particulate form and 
wherein the particles of each, regardless of size, retain the same individual 
physical properties that they exhibit in bulk. Any conventional method used to 
mix the dispersion and second polymer together such as physical mixing and 
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ethyl cellulose acetate trimellitate. hydroxypropyl cellulose acetate trimellitate, 
hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose 
acetate trimellitate succinate, cellulose propionate trimellitate, cellulose butyrate 
trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, 
cellulose acetate pyridinedicarboxylate, salicylic acid cellulose acetate, 
hydroxypropyl salicylic acid cellulose acetate, ethylbenzoic acid cellulose 
acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid 
cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic acid 
cellulose acetate. 

Another class of concentration-enhancing polymers suitable for use with 
the present invention comprises ionizable non-cellulosic polymers. Exemplary 
polymers of this type that are generally acidic include carboxylic acid- 
functionalized vinyl polymers, such as the carboxylic acid functionalized 
polymethacrylates and carboxylic acid functionalized polyacrylates such as the 
15 EUDRAGITS® manufactured by Rohm Tech Inc., of Maiden, Massachusetts, 
and acidic proteins. 

A preferred class of concentration-enhancing polymers comprises 
polymers that are "amphiphilic" in nature, meaning that the polymer has 
hydrophobic and hydrophilic portions. The hydrophobic portion may comprise 
groups such as aliphatic or aromatic hydrocarbon groups. The hydrophilic 
portion may comprise either ionizable or non-ionizable groups that are capable 
of hydrogen bonding such as hydroxyls, carboxylic acids, esters, amines or 
amides. 

Amphiphilic polymers are preferred because it is believed that such 
polymers may tend to have relatively strong interactions with the drug and may 
promote the formation of various types of polymer/drug assemblies in the use 
environment. Ionizable polymers, and particularly those that have a significant 
level of carboxylic acid functional groups (e.gr., acidic polymers) typically show 
the greatest concentration and bioavailability enhancements and therefore are 
preferred for use with low-solubility drugs. However, they may not form a part of 
the dispersion when the drug is acid-sensitive. Thus, a particularly preferred 
composition is one in which an acid-sensitive drug is dispersed in a neutral or 
non-ionizable polymer and an ionizable or acidic polymer is added such that it is 
not part of the dispersion. 
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■enable substituents include: carboxylic acids, such as acetic acid, propionic 
acd, benzoic acid, salicylic acid, alkoxybenzoic acids such as ethoxybenzoic 
ac,d or propoxybenzoic acid, the various isomers of alkoxyphthalic acid such as 
ethoxyphthalic acid and ethoxyisophthalic acid, the various isomers of 
alkoxynicotinic acid such as ethoxynicotinic acid, and the various isomers of 
P.col.nic acid such as ethoxypicolinic acid, etc.; tricarboxylic acids, such as 
th,oacetic acid; substituted phenoxy groups, such as hydroxyphenoxy etc ■ 
arnines, such as aminoethoxy, diethylaminoethoxy, tnmethylaminoethoxy etc ■ 
Phosphates, such as phosphate ethoxy; and sulfonates, such as sulfonate " 
ethoxy. Exemplary ester linked ionizable substituents include: carboxylic acids 
such as succinate, citrate, phthalate, terephthalate, isophtha.ate, trimellitate ' 
and the various isomers of pyridinedicarboxylic acid, etc.; thiocarboxylic acids 
such as thiosuccinate; substituted phenoxy groups, such as amino salicylic add- 
ammes, such as natural or synthetic amino acids, such as alanine or 
Phenylalanine; phosphates, such as acetyl phosphate; and sulfonates, such as 
acetyl sulfonate. For aromatic-substituted polymers to also have the requisite 
aqueous solubility, It is also desirable that sufficient hydrophi.ic groups such as 
hydroxypropy. or carboxylic acid functional groups be attached to the polymer to 
render the polymer aqueous soluble at least at pH values where any ionizable 
groups are ionized. In some cases, the aromatic group may itself be ionizable 
such as phthalate or trimellitate substituents. 

Exemplary ionizable cellulosic concentration-enhancing polymers that 
are at least partially ionized at physiologically relevant pHs include- 
hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl 
cellulose succinate, hydroxypropyl cellulose acetate succinate, hydroxyethyl 
methyl cellulose succinate, hydroxyethyl cellulose acetate succinate 
hydroxypropyl methyl cellulose phthalate, hydroxyethyl methyl cellulose acetate 
succnate. hydroxyethyl methyl cellulose acetate phthalate. carboxyethyl 
celMose, carboxymethy. cellulose, cellulose acetate phthalate, methyl cellulose 
acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropy, cellulose 
acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate 
hydroxypropy. cellulose acetate phthalate succinate, hydroxypropy. methyl 
cellulose acetate succinate phthalate. hydroxypropyl methyl cellulose succinate 
Phthalate, cellulose propionate phthalate, hydroxypropyl cellulose butyrate 
Phthalate, cellulose acetate trimellitate, methyl cellulose acetate trimellitate 
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acetate phthalate, hydroxylpropyl methyl cellulose phthalate, hydroxypropyl 
methyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate 
succinate, cellulose propionate phthalate, hydroxypropyl cellulose butyrate 
phthalate, cellulose acetate trimellitate, methyl cellulose acetate trimellitate, 
5 ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate, 
hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose 
acetate trimellitate succinate, cellulose propionate trimellitate, cellulose butyrate 
trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, 
cellulose acetate pyridinedicarboxylate, salicylic acid cellulose acetate, 
1 0 hydroxypropyl salicylic acid cellulose acetate, ethylbenzoic acid cellulose 

acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid 
cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic acid 
cellulose acetate. 

Another particularly desirable subset of cellulosic ionizable polymers are 
those that possess a non-aromatic carboxylate substituent. Exemplary 
polymers include hydroxypropyl methyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose acetate 
succinate, hydroxyethyl methyl cellulose acetate succinate, hydroxyethyl methyl 
cellulose succinate, and hydroxyethyl cellulose acetate succinate. 

Non-cellulosic polymers that are amphiphilic are copolymers of a 
relatively hydrophilic and a relatively hydrophobic monomer. Examples include 
acrylate and methacrylate copolymers. Exemplary commercial grades of such 
copolymers include the EUDRAGITS, which are copolymers of methacrylates 
and acrylates. Another suitable class of amphiphilic copolymers are the 
2 5 amphiphilic hydroxyl-functional vinyl copolymers described previously. 

EXCIPIENTS AND DOSAGE FORMS 
Although the key ingredients -present in the compositions of the present 
invention are simply the dispersion and optional non-dispersion concentration- 
enhancing polymer(s), the inclusion of other excipients in the composition may 
be useful. These excipients may be utilized with the drug and polymer 
composition in order to formulate the composition into tablets, capsules, 
suppositories, suspensions, powders for suspension, creams, transdermal 
patches, depots, and the like. The composition of drug and polymer can be 
added to other dosage form ingredients in essentially any manner that does not 
substantially alter the drug. The excipients may be either physically mixed with 
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In addition, ionic, and in particular acidic polymers, are thought to show 
desirable concentration-enhancement properties due to the repulsion of the like 
charges of the ionized groups of such polymers. This repulsion may serve to 
limit the size of the polymer/drug assemblies to the nanometer or submicron 
5 scale. For example, while not wishing to be bound by a particular theory, such 
polymer/drug assemblies may comprise hydrophobic drug clusters surrounded 
by the polymer with the polymer's hydrophobic regions turned inward towards 
the drugrand. the hydrophilic regions of the polymer turned outward toward the 
aqueous environment. Alternatively, depending on the specific chemical nature 
10 of the drug, the ionized functional groups of the polymer may associate, for 
example, via ion pairing or hydrogen bonds, with ionic or polar groups of the 
drug. In the case of ionizable polymers, the hydrophilic regions of the polymer 
would include the ionized functional groups. Such polymer/drug assemblies in 
solution may well resemble charged polymeric micellar-iike structures. In any 
1 5 case, regardless of the mechanism of action, the inventors have observed that 
such amphiphilic polymers, particularly ionizable cellulosic polymers, have been 
shown to improve the maximum drug concentration (MDC) and/or area under 
the curve (AUC) of the drug in aqueous solution relative to control compositions 
free from such polymers. 
2 0 Surprisingly, such amphiphilic polymers can greatly enhance the 

maximum concentration of drug obtained when the drug is dosed to a use 
environment. In addition, such amphiphilic polymers may interact with the drug 
to prevent the precipitation or crystallization of the drug from solution despite its 
concentration being substantially above its equilibrium concentration. 

2 5 Exemplary ionizable cellulosic polymers that meet the definition of 

amphiphilic, having hydrophilic and hydrophobic regions, include polymers such 
as cellulose acetate phthalate and cellulose acetate trimellitate where the 
cellulosic repeat units that have one or more acetate substituents are 
hydrophobic relative to those that have no acetate substituents or have one or 

3 0 more ionized phthalate or trimellitate substituents. 

A particularly desirable subset of cellulosic ionizable concentration- 
enhancing polymers are those that possess both a carboxylic acid functional 
aromatic substituent and an alkylate substituent and thus are amphiphilic. 
Exemplary polymers include cellulose acetate phthalate, methyl cellulose 
35 acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl cellulose 
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Examples of matrix materials, fillers, or diluents indude Jactose, 
mannitol, xylitol, microcrystalline cellulose, calcium diphosphate, dicalcium 
phosphate and starch. 

Examples of disintegrants include sodium starch glycolate, sodium 
alginate, carboxy methyl cellulose sodium, methyl cellulose, and croscarmellose 
sodium, and crosslinked forms of polyvinyl pyrrolidone such as those sold under 
the trade name CROSPOVIDONE (available from BASF Corporation). 

Examples of binders include methyl cellulose, microcrystalline cellulose, 
starch, and gums such as guar gum, and tragacanth. 

Examples of lubricants include magnesium stearate, calcium stearate, 
and stearic acid. 

Examples of preservatives include sulfites (an antioxidant), 
benzalkonium chloride, methyl paraben, propyl paraben. benzyl alcohol and 
sodium benzoate. 

Examples of suspending agents or thickeners include xanthan gum, 
starch, guar gum, sodium alginate, carboxymethyl cellulose, sodium 
carboxymethyl cellulose, methyl cellulose, hydroxypropyl methyl cellulose, 
polyacrylic acid, silica gel, aluminum silicate, magnesium silicate, and titanium 
dioxide. 

Examples of anticaking agents or fillers include silicon oxide and lactose. 
Examples of solubilizers include ethanol, propylene glycol or 
polyethylene glycol. 

Other conventional excipients may be employed in the compositions of 
this invention, including those excipients well-known in the art. Generally, 
excipients such as pigments, lubricants, flavorants, and so forth may be used 
for customary purposes and in typical amounts without adversely affecting the 
properties of the compositions. These excipients may be utilized in order to 
formulate the composition into tablets, capsules, suspensions, powders for 
suspension, creams, transdermal patches, and the like. 

The compositions of the present invention may be delivered by a wide 
variety of routes, including, but not limited to, oral, nasal, rectal, vaginal, 
subcutaneous, intravenous, and pulmonary. Generally, the oral route is 
preferred. 

Compositions of this invention may also be used in a wide variety of 
dosage forms for administration of drugs. Exemplary dosage forms, are 
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the dispersion and/or included within the dispersion. However, where the drug 
is acid-sensitive, acidic excipients should not be added to the dispersion unless 
neutralized. 

One very useful class of excipients is surfactants. Suitable surfactants 
5 include fatty acid and alkyl sulfonates; commercial surfactants such as 

benzalkonium chloride (HYAMINE® 1622, available from Lonza, Inc., Fairlawn, 
New Jersey); dioctyl sodium sulfosuccinate, DOCUSATE SODIUM™ (available 
from Mallinckrodt Spec. Chem., St. Louis, Missouri); polyoxyethylene sorbitan 
fatty acid esters (TWEEN®, available from ICI Americas Inc., Wilmington, 
1 0 Delaware; LIPOSORB® P-20 available from Lipochem Inc., Patterson New 

Jersey; CAPMUL® POE-0 available from Abitec Corp., Janesville, Wisconsin), 
and natural surfactants such as sodium taurocholic acid, 1-palmitoyl-2-oleoyl- 
sn-glycero-3-phosphocholine, lecithin, and other phospholipids and mono- and 
diglycerides. Preferably, the surfactants are not acidic. In cases where the 
1 5 surfactant is acidic, such as fatty acids, the salts of the acids are preferred. 
Thus, sodium dodecanate is preferred relative to dodecanoic acid. Such 
materials can advantageously be employed to increase the rate of dissolution 
by facilitating wetting, thereby increasing the maximum dissolved concentration, 
and also to inhibit crystallization or precipitation of drug by interacting with the 
dissolved drug by mechanisms such as complexation, formation of inclusion 
complexes, formation of micelles or adsorbing to the surface of solid drug, 
crystalline or amorphous. These surfactants may comprise up to 5 wt% of the 
composition. 

The addition of pH modifiers such as acids, bases, or buffers may also 
be beneficial, retarding the dissolution of the composition (e.g., acids such as 
citric acid or succinic acid when the concentration-enhancing polymer is anionic) 
or, alternatively, enhancing the rate of dissolution of the composition (e.g., 
bases such as sodium acetate or amines when the polymer is anionic). Of 
course, where the drug is acid-sensitive, pH modifiers should not be added to 
the dispersion except as discussed above in connection with including buffers or 
basic excipients within the dispersion. 

Conventional matrix materials, complexing agents, solubilizers, fillers, 
disintegrating agents (disintegrants), or binders may also be added as part of 
the composition itself or added by granulation via wet or mechanical or other 
means. These materials may comprise up to 90 wt% of the composition. 
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enteric polymer to prevent or retard dissolution until the dosage form leaves the 
stomach. Exemplary enteric coating materials include hydroxypropyl methyl 
cellulose acetate succinate, hydroxypropyl methyl cellulose phthalate, cellulose 
acetate phthalate, cellulose acetate trimellitate, carboxylic acid-functionalized 
5 polymethacrylates, and carboxylic acid-functionalized polyacrylate. 

Compositions of this invention may be administered in a controlled 
release dosage form. In one such dosage form, the composition of the drug 
and polymer is incorporated into an erodible polymeric matrix device. By an 
erodible matrix is meant aqueous-erodible or water-swellable oraqueous- 
1 0 soluble in the sense of being either erodible or swellable or dissolvable in pure 
water or requiring the presence of an acid or base to ionize the polymeric matrix 
sufficiently to cause erosion or dissolution. When contacted with the aqueous 
environment of use, the erodible polymeric matrix imbibes water and forms an 
aq ueous-swollen gel or "matrix" that entraps the dispersion of drug and 
1 5 polymer. The aqueous-swollen matrix gradually erodes, swells, disintegrates or 
dissolves in the environment of use, thereby controlling the release of the 
dispersion to the environment of use. Examples of such dosage forms are 
disclosed more fully in commonly assigned pending U.S. Patent Application 
Serial No. 09/495,059 filed January 31, 2000 which claimed the benefit of 
2 0 priority of provisional patent application Serial No. 60/1 1 9,400 filed February 1 0, 
1999, the relevant disclosure of which is herein incorporated by reference. 

Alternatively, the compositions of the present invention may be 
administered by or incorporated into a non-erodible matrix device. 

Alternatively, the compositions of the invention may be delivered using a 

2 5 coated osmotic controlled release dosage form. This dosage form has two 

components: (a) the core which contains an osmotic agent and the dispersion of 
drug and concentration-enhancing polymer; and (b) a non-dissolving and non- 
eroding coating surrounding the core, the coating controlling the influx of water 
to the core from an aqueous environment of use so as to cause drug release by 

3 0 extrusion of some or all of the core to the environment of use. The osmotic 

agent contained in the core of this device may be an aqueous-swellable 
hydrophilic polymer, osmogen, or osmagent. The coating is preferably 
polymeric, aqueous-permeable, and has at least one delivery port. Examples of 
such dosage forms are disclosed more fully in commonly assigned pending U.S. 
3 5 Patent Application Serial No. 09/495,06 1 filed January 3 1 , 2000 which claimed 
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powders or granules that may be taken orally either dry or reconstituted by 
addition of water or other liquids to form a paste, slurry, suspension or solution; 
tablets; capsules; multiparticulates; and pills. Various additives may be mixed, 
ground, or granulated with the compositions of this invention to form a materia! 
suitable for the above dosage forms. 

The compositions of the present invention may be formulated in various 
forms such that they are delivered as a suspension of particles in a liquid 
vehicle. Such suspensions may be formulated as a liquid or paste at the time of 
manufacture, or they may be formulated as a dry powder with a liquid, typically 
water, added at a later time but prior to oral administration. Such powders that 
are constituted into a suspension are often termed sachets or oral powder for 
constitution (OPC) formulatioris. Such dosage forms can be formulated and 
reconstituted via any known procedure. The simplest approach is to formulate 
the dosage form as a dry powder that is reconstituted by simply adding water 
and agitating. Alternatively, the dosage form may be formulated as a liquid and 

a dry powder that are combined and agitated to form the oral suspension. In yet 
another embodiment, the dosage form can be formulated as two powders which 
are reconstituted by first adding water to one powder to form a solution to which 
the second powder is combined with agitation to form the suspension. 

Generally, it is preferred that the dispersion of drug be formulated for 
long-term storage in the dry state as this promotes the chemical and physical 
stability of the drug. 

A preferred additive to such formulations is additional concentration- 
enhancing polymer which may act as a thickener or suspending agent as well 
as to enhance the concentration of drug in the environment of use and may also 
act to prevent or retard precipitation or crystallization of drug from solution. 
Such preferred additives are hydroxyethyl cellulose, hydroxypropyl cellulose, 
and hydroxypropyl methyl cellulose. In particular, the salts of carboxylic acid 
functional polymers such as cellulose acetate phthalate, hydroxypropyl methyl 
cellulose acetate succinate, and carboxymethyl cellulose are useful in this 
regard. Such polymers may be added in their salt forms or the salt form may be 
formed in situ during reconstitution by adding a base such as trisodium 
phosphate and the acid form of such polymers. 

In some cases, the overall dosage form or particles, granules or beads 
that make up the dosage form may have superior performance if coated with an 
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compaction, melt-congealing processes or by spray-coating seed cores For 
example, in wet- and dry-granulation processes, the composition of drug and 
concentration-enhancing polymer is prepared as described above This 
composition is then granulated to form multiparticulates of the desired size 
Other excipients. such as a binder (e.g., microcrystalline cellulose), may be 
blended with the composition to aid in processing and forming the 
multiparticulates. In the case of wet granulation, a binder such as 
microcrystalline cellulose may be included in the granulation fluid to aid in 
forming a suitable multiparticulate. 

In any case, the resulting particles may themselves constitute the 
mult.partioulate dosage form or they may be coated by various film-forming 
matenals such as enteric polymers or water-swellable or water-soluble 
polymers, or they may be combined with other excipients or vehicles to aid in 
dosing to patients. 

Compositions of the present invention may be used to treat any 
condition which is subject to treatment by administering a drug. 

Other features and embodiments of the invention will become apparent 
from the following examples which are given for illustration of the invention 
rather than for limiting its intended scope. 

EXAMPLES 
Examples 1-2 

This example discloses solid amorphous dispersions of an acid- 
sensitive, .ow-solubility drug and neutral polymer. For Example 1, a dispersion 
of qu.noxaline-2-carboxylic acid [4(R)-carbamoyl-1(S)-3-fiuoroben2yl)-2(S) 7- 
dihydroxy-7-methyl-octyO amide (Drug 1) and the neutral polymer hydroxypropyl 
methyl cellulose (HPMC E3 Prem) was made by preparing a solution containing 
0.125 wt% Drug 1 and 0.375 wt% HPMC in methanol, and spraying the solution 
■nto a dry,ng chamber using an atomizing spray nozzle as described below For 
Example 2, a dispersion of Drug 1 with the neutral polymer polyvinyl pyrollidone 
(PVP- Plasdone K-29/32 available from ISP Technologies Inc., Wayne, NJ) was 
made by preparing a solution containing 0.33 wt% Drug 1 and 1 0 wt% PVP in 
acetone/methanol (9/1, wt/wt), and spray-drying the solution as described 
below. 
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the benefit of priority of provisional Patent Application Serial No. 60/1 19,406 
filed February 1 0, 1 999, the relevant disclosure of which is herein incorporated 
by reference. 

Alternatively, the compositions may be delivered via a coated hydrogel 
5 controlled release form having at least two components: (a) a core comprising 
the dispersion of the present invention and a hydrogel, and (b) a coating 
through which the dispersion has passage when the dosage form is exposed to 
a use environment. Examples of such dosage forms are more fully disclosed in 
commonly assigned European Patent EP0378404, the relevant disclosure of 
10 which is herein incorporated by reference. 

Alternatively, the drug mixture of the invention may be delivered via a 
coated hydrogel controlled release dosage form having at least three 
components: (a) a composition containing the dispersion, (b) a water-swellable 
composition wherein the water-swellable composition is in a separate region 
15 within a core formed by the drug-containing composition and the water- 
swellable composition, and (c) a coating around the core that is water- 
permeable, water-insoluble, and has at least one delivery port. therethrough. In 
use, the core imbibes water through the coating, swelling the water-swellable 
composition and increasing the pressure within the core, and fluidizing the 
dispersion-containing composition. Because the coating remains intact, the 
dispersion-containing composition is extruded out of the delivery port into an 
environment of use. Examples of such dosage forms are more fully disclosed in 
commonly assigned pending U.S. Patent application Serial No. 09/745,095 filed 
December 20, 2000, which claimed the benefit of priority of provisional patent 
application 60/1 71 ,968 filed December 23, 1 999, the relevant disclosure of 
which is herein incorporated by reference. 

Alternatively, the compositions may be administered as multiparticulates. 
Multiparticulates generally refer to dosage forms that comprise a multiplicity of 
particles that may range in size from about 10 Dm to about 2 mm, more typically 
about 100 Dm to 1 mm in diameter. Such multiparticulates may be packaged, 
for example, in a capsule such as a gelatin capsule or a capsule formed from an 
aqueous-soluble polymer such as HPMCAS, HPMC or starch or they may be 
dosed as a suspension or slurry in a liquid. 

Such multiparticulates may be made by any known process, such as 
wet- and dry-granulation processes, extrusion/spheronization, roller- 
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Ex. 


Aqueous 
Soluble 
Polymer 


Drug 1 
Cone, 
in the 
Disper- 
sion 
(wt%) 


Pot. 
Before 
Storage 
(wt%) 


Pot. 
Day 4 

at 
70°C 
(wt%) 


Degree of 
Degrad- 
ation 
Day 4 
at 70°C 
(wt%) 


Pot. 

Day 14 
at 40°C/ 
75% RH 

(wt%) 


Degree of 
Degrad- 
ation 
Day 14 
at 40°C/ 
75% RH 
(wt%) 


1 


HPMC 


25 


100 


100 


<1 


100 


<1 


2 


PVP 


25 


100 


100 


<1 


"99 


1 


C1 


HPMCAS 
-LF 


25 


94 


<1 


>93 


<1 





As the data show, the dispersions of Examples 1 and 2 formed with neutral 
polymers were much more chemically stable than the control dispersion Cl 
10 formed from HPMCAS. In fact, the dispersions of both Example 1 and 

Example 2 had a relative degree of improvement when compared with the 
control C1 of greater than 93 after only two weeks at 40°C/75% RH. 



Example 4 

In this example the dispersions of Examples 1 and 2 were tested to 
show that the dispersions provided concentration-enhancement of the drug in 
aqueous solution. For Control C2, the crystalline form of the drug alone was 
used without further processing. For this test, 7.2 mg of the dispersions of 
Examples 1 and 2, and 3.6 mg of Control C2, was added to respective 
microcentrifuge tubes. The tubes were placed in a 37°C temperature-controlled 
bath, and 1.8 mL phosphate buffered saline (PBS) at pH 6.5 and 290 mOsm/kg 
was added to each. The samples were quickly mixed using a vortex mixer for 
about 60 seconds. The samples were centrifuged at 13,000 G at 37°C for 1 
minute. The resulting supernatant solutions were then sampled and diluted 1:6 
(by volume) with methanol and then analyzed by high-performance liquid 
chromatography (HPLC). The contents of the tubes were mixed on the vortex 
mixer and allowed to stand undisturbed at 37°C until the next sample was 
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For Control C1 , a dispersion of Drug 1 with hydroxy propyl methyl 
cellulose acetate succinate, LF-grade (HPMCAS-LF) (with about 14-18 wt% or 
350-450 meq of succinate groups per mol of polymer) was made by preparing a 
solution containing 0.33 wt% Drug 1 and 1.0 wt% HPMCAS-LF in acetone, and 

5 spray-drying the solution as described below. 

For Examples 1 and 2, and Control C1, the solutions were spray-dried 
by pumping the solution into a "mini" spray-dryer apparatus via a Cole Parmer 
74900 series rate-controlling syringe pump at a rate of 1.3 mL/min. The 
drug/polymer solution was atomized through a Spraying Systems Co. two-fluid 

0 nozzle, Model No. SU1A using, .a heated stream of nitrogen (100DC). The 
spray solution was sprayed into an 1 1 -cm diameter stainless steel chamber. 
The resulting solid amorphous dispersions containing 25 wt% Drug 1 were 
collected on filter paper, dried under vacuum, and stored in a dessicator. 
Table 1 summarizes the spray-drying variables. 

5 Table 1 



Ex. 


Drug 
Mass 
(mg) 


Drug 
No. 


Polymer 
Mass 
(mg) 


Polymer 


Solvent 
Mass 
(q) 


Solvent 
(wt/wt) 


1 


50 


1 


150 


HPMC 


40 


Methanol 


2 


50 


1 


150 


PVP 


15 


Acetone/ 
methanol (9/1 ) 


C1 


50 


1 


150 


HPMCAS 


15 


Acetone || 



Example 3 

In this example the chemical stability of the dispersions of Examples 1 
and 2 was assessed by monitoring the potency of the drug before and after 
exposure to increased temperatures and relative humidity (RH) in accelerated- 
aging studies. Dispersions of Examples 1 and 2, and Control C1, were placed 
in two controlled atmosphere chambers: one chamber maintained at 70°C (no 
RH control); the second chamber maintained at 40°C and 75% RH. Potencies 
of the dispersions before and after storage were determined using HPLC. A 
Kromasil C 4 HPLC column was used with a mobile phase of 45 vol% of 
0.2 vol% H3PO4, and 55 vol% acetonitrile. UV detection was measured at 
245 nm. Drug 1 potency was the percent of the total HPLC peak area 
corresponding to the theoretical amount of drug originally present in the 
dispersion prior to storage based on the amount of drug present in the initial 
solutions before spray-drying. The results are shown in Table 2 below. 
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and an AUC 90 that was 3.0-fold, that of the control C2, while the PVP Drug 1 
dispersion of Example 2 provided a C max90 .that was 2.8-fold, and an AUC 90 that 
was 3.1 -fold, that of Control C2. 

Example 5 

The dispersion of Example 2 was stored for 1.5 years at room 
temperature (sealed), and then analyzed for Drug 1 potency by HPLC using the 
method described in Example 3. Results are shown in Table 5 



10 



Table 5 




Drug 1 
Cone, 
in the 
Dispersion 
(wt%) 



Potency 
Before 

Storage 
(wt%) 



100 



Potency After 
1.5 yrs 
at room 
temp./sealed 
(wtf 



15 



20 



As the data show, the dispersion of Example 2 formed with PVP is 
chemically stable for extended duration under ambient conditions. This data is 
consistent with the results of accelerated storage stability tests for the 
dispersion of Example 2 (stored at 70°C and 40°C/75%RH) shown in Example 3 
(Table 2). 

In vitro dissolution tests were performed for the dispersion of Example 2 
before and after 1.5 years storage, using the procedure described in Example 4 
with the following exceptions: 7.2 mg of the dispersion of Example 2 was used ' 
in initial dissolution tests, and 5.4 mg of Example 2 was used in dissolution tests 
after 1.5 years storage. The results are reported as a percentage of the total 
dose dissolved, to facilitate comparison. The results are shown in Table 6 



25 



30 
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taken. Samples were collected at 4, 10, 20, 40, 90, and 1200 minutes. The 
results are shown in Table 3. 



Table 3 



I Example 


Time 
(min) 


[Drug 1] 
(un/mL) 


AUC 
(min*ug/mL) 


1 


0 

A 
H 

20 
40 
90 
1200 


0 

863 

OQC 

ooo 

oil j 


1,700 
7,000 
15,900 
34,000 
79,800 
1.097.100 


2 


"n 
u 

4 

.. 10 
20 
40 
90 

1200 


0 

923 
928 
913 
947 
927 
929 


0 

1 800 
7.400 
16,600 
35,200 
82.100 
1.112.100 


C2 


0 


0 


0 




4 


274 


600 




10 


266 


2,200 




20 


338 


5.200 




40 


289 


11,500 




90 


300 


26,200 




1200 


303 


360,800 



10 



The concentrations of Drug 1 obtained in these samples were used to 
determine the values of the maximum drug concentration between 0 and 90 
minutes (C max90 ) and the area under the curve from 0 to 90 minutes (AUC 90 ). 
The results are shown in Table 4. 



15 



Table 4 



I Example 


Cmax90 

(MP/mL) 


AUCgo (min*ug/mL) 




925 


79.800 


1 C2 


947 


82,000 




338 


26,200 



As can be seen from the data, the neutral polymers HPMC and PVP are both 
concentration-enhancing polymers in the dispersions of Examples 1 and 2. The 
Drug 1 and HPMC dispersion of Example 1 provided a C max90 that was 2.7-fold, 
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Table 7 



Ex. 


Drug 
Mass 
(mg) 


Drug 
No. 


Polymer 
Mass 
(mg) 


Polymer 


Solvent 
Mass 

fa) 


I I 

Solvent 
(wt/wt) | 


6 


50 


1 


150 


HPMC 


4 


methanol/ 
water (9/1) 


7 


50 


1 


950 


HPMC 


30 


methanol/ 
water (9/1 ) 


8 


125 


1 


375 


Eudragit 


10 


acetone/ 
methanol (1/1) 


9 


250 


1 


375/375 


HPMC/ 
Eudragit 


20 


methanol/ 
water (9/1 ) 


C3 


50 


1 


150 


HPMCAS- 
HF 


4 


methanol 



Example 10 

In this example the chemical stability of the dispersions of Examples 6-9 
was assessed. Dispersions were stored under elevated temperature and 
humidity conditions to increase the rate of physical changes occurring in the 
materials in order to simulate a longer storage interval in a typical storage 
environment. Drug purity was determined using HPLC as in Example 3. 
Results of purity analysis of the dispersions of Drug 1 after various storage 
intervals under various storage conditions are shown in Table 8. 
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Table 6 



10 



15 



20 




is p» slable and Drug , is j~zvo^:r 5 ' - aispersion 

ambient conditions. at le <- ast 1 5 y ear s at 

Examples 6-9 
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Table 9 



Ex. 


Drug 
Mass 
(mg) 


Excip- 
ient 


Excip- 
ient Mass 
(mg) 


Polymer 


Polymer 
Mass 
(mg) 


Solvent 
(wt/wt) 


ooivent 
Mass (g) 


11 


125 


NaOAc 


51.4 


HPMC 


375 


MeOH/ 

water 

(9/1) 


10 


12 


125 


NaHCO 

3 


32 


HPMC 


375 


MeOH/ 

water 

(9/1) 


10 



10 



15 



Example 13 

Chemical stability of the acid-sensitive Drug 1 in the dispersions of 
Examples 11 and 12 containing buffers was determined by measuring the drug 
purity before and after storage for Examples 1 1 and 1 2, and Control C3 
Dispersions were stored under elevated temperature and humidity conditions to 
increase the rate of changes occurring in the materials in order to simulate a 
longer storage interval in a typical storage environment. Drug purity was 
determined using HPLC. Results of analysis of dispersions of Examples 11 and 
12 after five days at 40°C/75% RH are shown in Table 10 

Table 10 



L 


_ 

Polymer/Buffer 


Drug 1 Cone, 
in the 
Dispersion (wt%) 


Potency 
Day 5 at 
40°C/75%RH 
(%) 


Degree of 
Degradation 
(%) 




HPMC/NaOAc 


23 • 


r 97.79 


2.2 ~1 


12 
C3 


HPMC/NaHCOa 
HPMCAS-HF 


, 24 
25 


95.65 
60 


4.3 
40 



20 



The stability of the dispersions with neutral polymers containing buffers 
was significantly improved in comparison to the stability of the dispersion with 
HPMCAS-HF. The relative degree of improvement after five days compared 
with the Control C3 was 18.2 for Example 1 1 , and 9.3 for Example 12. 
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Table 8 



Ex 


Art | ipni ic 

Soluble 

PnK/mor 

i uiymer 


Drug 1 Cone, in 
the Dispersion 
(wt%) 


• 

Potency Day 5 at 
40°C/75 RH (wt%) 


Degree of ~~j 
Degradation 
Day 5 
(wt%) 


6 


HPMC 


25 


97.3. 


2.7 


7 


HPMC 


5 


96.3 


3.7 


8 


Eudragit 


25 


95.6 


4.4 


9 


HPMC/ 
Eudraqit 


25 


97.9 


2.1 


C3 


HPMCAS-HF 


25 


60 


40 J 



10 



15 



The chemical stability of the acid-sensitive drug in dispersions of Examples 6-9 
containing neutral polymers were all significantly improved in comparison to the 
stability of dispersions of the control C3 having the acidic polymer HPMCAS-HF. 
The relative degree of improvement compared with the control C3 was 14.8 for 
Example 6, 10.8 for Example 7. 9.1 for Example 8, and 19.0 for Example 9. 

Examples 11-12 

These examples disclose dispersions of Drug 1 in a neutral polymer with 
added buffer. Examples 1 1 and 1 2 were prepared with Drug 1 , as described in 
Example 1, with the following exceptions: for Example 1 1, the solution to be 
spray-dried consisted of 1.25 wt% Drug 1, 0.513 wt% sodium acetate, and 
3.75 wt% HPMC in methanol/water (9/1); and for Example 12, the solution 
consisted of 1.25 wt% Drug 1, 0.32 wt% sodium bicarbonate, and 3.75 wt% 
HPMC in methanol/water (9/1). The solution variables are summarized in 
Table 9. 
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Table 12 



| Ex. 


Aqueous- 
Soluble 
Polymer 


Drug 2 Cone. 
In the Dispersion 
(wt%) 


Potency Day 7 

at room 
temp/0%RH 
(wt%) 


Degree of 
Degradation 
(wt%) 


14 


PVP 


10 


84 


16 I 


C4 


HPMCAS-LF 


10 


45 


55 


| C5 


HPMCP 


10 


53 


47 



As the data show, the dispersion of Example 14 comprised of the acid- 
sensitive drug and neutral polymer PVP had improved chemical stability relative 
dispersions formed using either of the acidic polymers HPMCAS-LF or HPMCP. 
Example 14 had a relative degree of Improvement when compared with control 
C4 of 3.4, and a relative degree of improvement when compared with control C5 
of 2.9. 

Example 16 

This example measures the concentration-enhancing properties 
of the PVP dispersion of Example 14. Dissolution tests were performed, as 
described in Example 4 with the following exceptions: the PBS solution 
contained 7.3 mM sodium taurocholic acid and 1.4 mM 1-palmitoyl-2-oleyl-sn- 
glycero-3-phosphocholine (model fasted duodenal (MFD) solution). 1.8 mg of 
dispersion was added to 1 .8 mL of test media. For Control C6, 0.18 mg of the 
crystalline form of the Drug 2 alone was used without further processing and 
added to 1.8 mL of MFD solution. The results are shown in Table 13 below. 



Table 13 



Example 


Time 


Drug 2 


AUC 


(min) 


(UP/mL) 


1 (min*Dq/mL) 


14 


0 


0 


0 




4 


57 


100 




10 


55 


500 




20 


55 


1,000 




40 


52 


2,100 




90 


54 


4,700 


C6 


0 


0 


0 




4 


2 


0 




10 


4 


0 


I 


20 


4 


100 




40 


4 


100 




90 


7 


400 
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10 



15 



20 



25 



Example 14 

This example discloses dispersions of a second acid-sensitive drug 
o^oxa.ine-2-carboxylicacidri-^^ 

hydroxycarbamoyl-butylj-amide (Drug 2). For Example 14, a dispersion of Drug 
2 and PVP was made by first preparing a solution containing 0.030 wt% druq 
and 0.27 wt% PVP in methanol/acetone (1/9 wt/wt), and then spraying the 
solution into a drying chamber using an atomizing spray nozzle in the manner 
descnbed in Example 1. 

For Control C4, a dispersion of Drug 2 and HPMCAS-LF was made by 
preparing a solution containing 0.030 wt% Drug 2 and 0.27 wt% HPMCAS-LF in 
acetone, and spray-drying as described above. For Control C5, a dispersion of 
Drug 2 w.th the acidic polymer hydroxypropyl methyl cellulose phthalate 
(HPMCP) was made by preparing a solution containing 0.030 wt% drug and 
0.27 wt% HPMCP in acetone, and spray-drying as described above. Table 1 1 
summarizes the solution variables. 

Table 1 1 




Example 15 

This example assesses the stability of the dispersion of Example 14 
The Aspersions of Example 14 and Controls C4 and C5 were stored in 
controlled atmosphere chambers for 7 days at room temperature and 0% RH 
Potenc.es of the dispersions before and after storage were determined using 
HPLC as m Example 3, with the following exceptions. An HP ODS Hypersil 
column was used with a mobile phase of 60 vol% 0.02M KH 2 PQ 4 (p H 3 0) and 
40vol%acetonitrile. UV detection was measured at 248 nm. The results are 
shown jn Table 12 below. 



30 
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1 

u. 


i Drug 
Mass 
(mg) 


Drug 
No. 


Polymer 
Mass 
(mq) 


Polymer 


Solvent 
Mass 
(q) 


.— — _ 

Solvent 
(wt/wt) I 


17 


5 


3 


45 


HPMC 


10 


methanol 


18 


3 


3 


27 


PVP 


10 


acetone/ 
methanol 
(9/1) 


C7 


3 


3 


27 


HPMCAS-LF 


10 


acetone 


C8 


3 


3 


27 


HPMCP 


10 


acetone 



10 



Example 19 

This example demonstrates the relative chemical stability of the 
dispersions of Examples 17 and 18. The dispersions of Examples 17 and 18, 
and Controls C7 and C8, were placed in controlled atmosphere chambers for 6 
days at room temperature and 0% RH (the HPMC dispersion of Example 16 
was stored for 4 days). Potencies of the dispersions before and after storage 
were determined using HPLC, using the method described in Example 15 
above. The results are shown in Table 16 below. 



15 



Table 16 



20 





Aqueous- 
Soluble 
Polymer 


Drug 3 
Cone. 






Ex. 


in the 
Dispersion 
(wt%) 


Potency Day 6 at 
room temp/0%RH 
(wt%) 


Degree of 
Degradation 
(wt%) 


17 


HPMC 


10 


92 (4 days) 


8 


18 


PVP 


10 


95 


5 


C7 


HPMCAS-LF 


10 


46 


54 


C8 


HPMCP 


10 


56 I 


44 



The data show that dispersions of the acid-sensitive drug and neutral polymers 
were more stable than dispersions formed with the acidic polymers HPMCAS- 
LF and HPMCP. The dispersion of Example 18 had a relative degree of 
improvement of 10.8 when compared with the control C7, and 8.8 when 
compared with the control C8. 
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The concentrations of Drug 2 obtained in these samples were used to 
determine the values of C max90 and AUC 90 . The results are shown in Table 14 
As can be seen from the data, dispersions of Example 14 provided an 8-fold ' 
improvement in C max90 and a 12-fold improvement in AUC 90 



10 



Table 14 



Example 


Cmax90 

(uq/mU 


AUC 90 
(min*ua/mlJ 


14 

C6 • 


57 
7 


4700 






400 



15 



20 



25 



Examples 17-18 

These examples disclose dispersions of a third acid-sensitive drug 
qumoxa.ine-2-carboxylicacid[1^^ 

hydroxy-4-hydroxycarbamoyl-butyl]-amide (Drug 3). For Example 17a 

oo^ n ° rU9 3 HPMC ^ by Preparing 3 Solution fining 
0.050 wt% Drug 3 and 0.45 wt% HPMC in methanol, and spraying the solution 
into a drymg chamber using an atomizing spray nozzle, as described in 
Example 1. For ExampJe 18, a dispersion of Drug 3 with PVP was made by 
preparing a solution containing 0.030 wt% Drug 3 and 0.27 wto /o PVP in 
methanol/acetone (1/9 wt/wt), and spray-drying as described above. 

For Control C7. a dispersion of Drug 3 and HPMCAS-LF was made by 
prepanng a solution containing 0.030 wt% drug and 0.27 wt% HPMCAS-LF in 
acetone, and spray-drying as described above. For Control C8. a dispersion of 
Drug 3 and HPMCP was made by preparing a solution containing 0.030 wt% 
drug and 0.27 wt% HPMCP in acetone, and spray-drying as described above 
Table 15 summarizes the spray-drying variables. 



30 



35 



BNSDOCID: <WO 0300O235A 1 J_> 



WO 03/000235 



PCT/IB02/01783 



188 



Example 20 

This example demonstrates the concentration enhancement provided by 
the dispersion of Example 18. Dissolution tests were performed, as described in 
Example 4 with the following exceptions: samples were tested in MFD Solution, 
and 1 .8 mg of dispersion was added to 1 .8 mLs of MFD Solution. Control C9 
was simply 0.18 mg of the crystalline Drug 3 alone add to 1.8 mL of MFD 
solution. The results are shown in Table 17 below. 



Table 17 

10 



Example 


Time 


Drug 3 


AUC "~ | 


(min) 


(gg/mU 


(min*Dg/mU 


17 


.0 


0 


0 




4 


88 


200 




10 


83 


700 




20 


80 


1,500 




40 


79 


3,100 




90 


77 


7,000 


C9 


0 


0 


0 




4 


4 


0 




10 


6 


0 




20 


8 


100 




40 


11 


300 




90 


13 


900 



The concentrations of Drug 3 obtained in these samples were used to 
determine the values of and AUC 90 . The results are shown in Table 18. 

Table 18 



Example 


Cfnax90 

(ug/mL) 


AUC 90 
(min*ug/mL) 


18 


88 


7100 


C9 


13 


900 



As can be seen from the data, dispersions of Drug 3, an acid-sensitive drug, 
and the neutral polymer, PVP, provided concentration-enhancement in an 
aqueous environment of use. The dispersion of Example 18 provided a C max90 
that was 6.8-fold, and an AUC 90 that was 7.9-fold that of the control C9. 

Examples 21-29 

These examples disclose dispersions formed from various low-solubility 
drugs and neutral amphiphilic, hydroxyl-functional vinyl copolymers, particularly 
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vinyl acetate/vinyl alcohol copolymers (hereinafter "VAVAC"). For Examples 21 
to 24, the dispersions were made using Drug 1. For Examples 25 to 27, the 
dispersions were made using 5-chloro-1 H-indole-2-carboxylic acid [(1S) - 
benzyl-3-((3R, 4S)-dihydroxypyrrolidin-1-yl)-(2R)-hydroxy-3-oxypropyl] amide 
5 ("Drug 4"). For Examples 28 to 29, the dispersions were made using (+)-N-{3- 
[3-(4-f luorophenoxy)phenyl]-2-cyclopenten-1 -yl}-N-hydroxyurea ("Drug 5"). 

Several different grades of VAVAC were used. For Examples 23, 25 
and 28, the VAVAC, referred to herein as "VAVAC-20%/' was 80% hydrolyzed 
(meaning that about 20% of the vinyl repeat units were acetylated), and had an 
1 0 average molecular weight of 9,000-1 0,000 daltons. The VAVAC-20% was 
supplied by Aldrich Chemical Company of lot #36,062-7. 

For Examples 21, 26 and 29, the VAVAC, referred to herein as 
"VAVAC-12%," was approximately 88% hydrolyzed (approximately 11-13% of 
the -repeat units were acetylated), and had an average molecular weight of 
15 13,000-23,000 daltons. VAVAC-12% was supplied by Aldrich Chemical 
Company, lot #36,317-0. 

For Examples 22, 24 and 27, the VAVAC, referred to herein as 
,, VAVAC-2% l n was 98% hydrolyzed (approximately 2% of the repeat units were 
acetylated) and had an average molecular weight of 13,000-23,000 daltons. 
2 0 VAVAC-2% was supplied by Aldrich Chemical Company, lot #34,840-6. 

To form the dispersions of Examples 21-29, solutions containing drug 
and polymer in a solvent were spray-dried by pumping each solution into a 
"mini" spray-drier apparatus as described in Example 1 . 

Table 19 summarizes the variables for the solutions of Examples 21-29. 

25 
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Table 19 



Ex. 


Drua 


Uiuy 

Mass 


L/rug 

Cone/ 
V /o; 


roiymer 


Polymer 
Mass 
(mg) 


Spray 
Solvent 
(wt/wt) 


Solvent 
Mass 
(9) 


91 


i 

I 


ft9 


ZD 


VAVAC- 
12% 


186 


MeOH/H20 
(4/1) 


18 


99 


1 




75 


VAVAC-2% 


231 


MeOH/H20 
(1/1) 


50 


9 ^ 


1 
I 


OD4 


oU 


VAVAC- 
20% 


664 


MeOH/H20 
(4/1) 


105 






C99 


ZD 


VAVAC-2% 


1565 


MeOH/H20 
(4/1) 


110 


25 


4 


110 


25 


VAVAC- 
20% 


330 


(4/1) 


^ ft 


26 

— 


4 


126 


25 


VAVAC- 
12% 


376 


MeOH/H20 
(1.8/1) 


50 j 




4 


. 78 


25 


VAVACr2% 


233 


MeOH/H20 
(1/1) 


20.6 


28 


5 


37 


10 


VAVAC- 
20% 


330 


MeOH/H20 
(4/1) 


33.8 


29 


5 


42 


10 


VAVAC- 
12% 


376 


MeOH/H20 
(1.8/1) 


50 



* Drug concentration in the final dispersion. 



Example 30 

In this example the chemical stability of the dispersions of Examples 23 
and 24 was assessed. The dispersions were stored for three weeks at 40°C 
and 75% RH, then analyzed for Drug 1 potency by HPLC using the method 
described in Example 3. Results are shown in Table 20, as are the results for 
Control C1 . a dispersion of Drug 1 and the acidic polymer HPMCAS-LF 
(prepared in Example 1). 
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Table 20 



Ex. 


Polymer 


Drug 1 
Cone, 
in the 
Disper- 
sion 
(wt%) 


Pot. 
Before 
Storage 

(%) 


Potency 
After 3 
weeks @ 
40°C/75 RH 
{%) 


Degree of 
Degrad- 
ation @ 3 
wks (wt%) 


Relative 
Degree of 
Improve- 
ment 


1 23 


VAVAC- 
20% 


50 


98 


97 


3 


>33 j 


24 


VAVAC- 
2% 


25 


98 


96 


4 




C1 


HPMCAS- 
LF 


25 


94 


<r 


>99* 





10 



15 



"Values were obtained after 2 weeks. 

As the data show, the dispersions of Examples 23 and 24 formed with 
VAVAC have improved chemical stability when compared with Control C1, 
showing a relative degree of improvement of >33 for Example 23 and >25 for 
Example 24. 

Example 31 

In vitro dissolution tests were performed for Examples 21-24. using the 
procedure described in Example 4, with the following exceptions: 14.4 mg of 
the dispersions of Example 21 , 4.8 mg of the dispersion Example 22, 7.2 mg of 
the dispersion of Example 23, and 14.4 mg of the dispersion of Example 24 
were added to respective tubes. 1.8 mL of PBS was added to each tube to 
achieve a theoretical total Drug 1 concentration of approximately 2000 ug/mL if 
all of the drug were to dissolve completely. For comparison, a Control C10 of 
1.8 mg of crystalline Drug 1 was added to 1.8 mL of PBS. The results are 
shown in Table 21 . 
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Table 21 



[ 




urug i 








Ximp 

■ II 1 IC 


oonceniraiion 


AUC 




/ min\ 


(MCj/mL) 


(min*uq/mL) 




21 


0 


0 


0 






4 


1554 


3,100 






10 


1860 


13,300 






20 


1474 


30,000 






40 


744 


52,200 






yu 


685 


87,900 






•i on - 


632 


147,200 






a onn 
12UU 


580 


790,000 




22 


0 


0 


0 






4 


809 


1,600 






10 


1019 


7,100 






OA 

20 


1162 


18,000 




1 




1211 


41,700 






yu 


1273 


103.835 






12UU 


111 7 : 


1 ,430,292 




2o 


0 


0 


0 






4 


1698 


3,400 






10 


1685 


13,500 






20 


1076 


27,400 






40 


608 


44,200 I 






90 


552 


73,200 






1200 


499 


656,500 




24 


0 


0 


0 






4 


1081 


2,200 






10 


1279 


9,200 






20 










40 


1342 


49,100 






90 


662 


99,200 






1200 


478 


731,900 




C10 


0 


0 


0 






4 


241 


500 | 






10 


256 


2,000 I 






20 


299 


4,700 J 






40 


260 


10,300 






90 


295 


25,500 






180 


298 


49,400 






1200 ! 


313 


361,000 





The concentrations of Drug 1 obtained in these samples were used to 
determine the values of C max90 and AUC90. The results are shown below in 
Table 22. 
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15 



20 




As can be seen from the data, the dispersions of Examples 21-24 provided 
concentration-enhancement ever that of Contro. C10 (crystal Drug 1 a.one) 

that o C T°;r d 8 °~ ^ 6 2 - f0,d ^ a " AUC " « was 
of Control C10; Example 22 provided a Cmax90 that was 4.3-fo.d, and an 

AUC 80 that was 4.1-fcld that of the Control C10; Example 23 provided a C 

that was 5.7-fo.d and an AUC 90 that was 2.9-fo,d *at of Control C10 and 

SEST a c - that was 4 - 5 - fo,d and an AUC - - - — 

Example 32 

acid J^r 6X r P,e dem ° nStrateS 3 ^Position comprising a dispersion of an 
ac.d-sens.t.ve drug and a neutral polymer mixed with an acidic concentration- 
enhancng polymer, namely HPMCAS-HF. Example 32 was prepared by mixing 
the d, S pers.on of Example 21 with HPMCAS-HF. An in vtro dissolution test was 
performed using the procedure described in Example 4. with the following 
exceptons: 14.4 mg of the dispersion of Example 21 and 14.4 mg of HPMCAS- 
HF were added to 1 .8 mL of PBS solution for a total theoretical Drug 1 
concentration of approximately 2000 ug/mL if all of the drug were to dissolve 
completely. The results are shown in Table 23. 
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Table 23 




Time 


Drug 1 




| Example 


Concentration 


AUC 


(min) 


(ug/mL) 


(min*uq/mL) 


32 


0 
4 
10 
20 
40 
90 
180 
1200 


0 

1365 
1441 
1399 
1577 
1541 
1648 
1863 


0 ! 
2,700 
11,100 
25,300 
55.100 i 
133.100 
276,600 
2.021,700 



The concentrations of Drug 1 obtained in these samples were used to 
determine the values of and AUC^o. The results are shown below in 
Table 24. 



Table 24 



I 

I Example 


(MQ/mL) 


AUC90 
(min*ug/ml_) 


I 32 


1577 


133,100 


I 21 


1860 


87,900 



As can be seen from the data, the composition of Example 32 (i.e., the 
dispersion of Example 21 and HPMCAS) had an improved AUC 90 relative to the 
dispersion of Example 21 alone. Results of dissolution tests for Example 21 
were shown previously in Table 22, however, they are shown again in Table 24 
for comparison. 

Example 33 

In vitro dissolution tests were performed for Examples 25-27 using the 
procedure described in Example 4, with the following exceptions: 14.4 mg each 
of the dispersions of Examples 25-27 were added to separate, respective 
centrifuge tubes. 1.8 mL PBS was added to each tube. For comparison, 
Control C1 1 was prepared consisting of 3.6 mg of crystalline Drug 4 added to 
1.8 mL PBS. Drug 4 concentration in the samples was determined using HPLC. 
A Zorbax SB C 18 HPLC column was used with a mobile phase of 35 vol.% water 
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and 65 voL% methanol. UV detection was measured at 297 nm Th. r« » 
shown in Table 25. The resu,ts are 



Table 25 



1 Example 


Time 
(min) 


[Drug 4] 
(ua/mL) 


I AUC | 
J (min-WmL) 


1 25 


0 
4 
10 
20 
40 
90 
1200 


0 

1580 
1581 
1570 
1594 
1476 
I 248 


I ~o 1 

3,200 J 
12.600 | 
I 28,400 | 

136,000 [ 
1.093.enn | 


J 26 


0 
4 

10 . 
20 
40 
90 
1200 


I 0 
1957 . 

1993 

1948 

I 1980 

1959 

163 


I 0 

3,900 I 

15,800 
35,500 
74.700 
173,200 
1.350.900 8 


I 27 


0 i 

4 
10 
20 
40 
90 
1200 


' (T 

735 
733 
707 
691 
676 

147 | 


° I 
1,500 

5,900 

13,100 

27,100 

61,200 

518,000 


C11 


0 


0 f 


0 




4 
10 
20 

40 ! 
90 
1200 | 


131 
114 
124 
107 
126 

72 I 


300 
1,000 
2,200 

4,500 | 
10,300 
120.200 



10 



The concentrations of Drua 4 obtainArf in th~<,„ 
determine the values of C an I t SamP 6S ^ US6d t0 

Table 26. 9 °' ^ reSU ' tS are Shown below «n 



15 
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Table 26 



5 



1 Example 


CmaxSO 

(UQ/mL) 


AUC M 
(min*ua/mL) 


25 


1594 


136,800 


26 


1993 


173,200 


27 


735 


61,200 


I C11 


131 


10,300 



As can be seen from the data, the dispersions of Examples 25-27 provided 
concentration-enhancement over that of Control C11, the crystalline Drug 4 
alone. The dispersion of Example 25 provided a that was 12-fold and an 
1 0 AUCso that was 1 3-fold that of Control C1 1 ; Example 26 provided a C max90 that 
was 1 5-fold and an AUC.*, that was 1 7-fold that provided by Control C1 1 ; and 
Example 27 provided a C maxB o that was 6-fold, and an AUC*, that was 6-fold that 
of Control C11. 

Example 34 

15 In vitro dissolution tests were performed for Examples 28-29, using the 

procedure described in Example 4, with the following exceptions: 9 mg each of 
the dispersions of Examples 28-29 were added to separate respective 
centrifuge tubes. 1 .8 mL of MFD solution was then added to each tube. For 
comparison, Control C12 was prepared consisting of 0.36 mg of crystalline Drug 

20 5 added to 1 .8 mL of MFD solution for a total theoretical concentration of 200 
ug/mL if all of the drug dissolved. Drug 5 concentration in the samples was 
determined using HPLC. A Waters Symmetry C 18 HPLC column was used with 
a mobile phase of 50 vol.% (0.3 vol.% glacial acetic acid, 0.2 vol.% TEA in 
water) and 50 vol.% acetonitrile. UV detection was measured at 260 nm. The 
25 results are shown in Table 27. 



30 . 
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Table 27 




10 



Table 28. While he S ^IT,T ^ ^ ^ shown below ,„ 

Table 28 



15 




As can be seen from the data th* w. 
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provided a C max9 o that was 6.6-fold and an AUC 90 that was 6.4-fold that of 
Control C12; and Example 29 provided a C^d that was 6.6-fold and an AUC 90 
that was 7.1 -fold that provided by Control C12. 

Examples 35-38 

5 Examples 35 and 36 were dispersions of Drug 4 prepared with the 

dispersion polymers PVP and HPMC respectively. For Examples 37 and 38, 
dispersions of Drug 5 and the polymers PVP and HPMC were prepared. To 
form the dispersions of Examples 35-38, solutions containing drug and polymer 
in a solvent were spray-dried by pumping each solution into a "mini" spray-drier 

0 apparatus as described in Example 1. Table 29 summaries the variables for the 
solutions used to prepare Examples 35-38. 

Table 29 



Ex. 


Drug 


Drug 
Mass 
(mg) 


Drug 
Cone* 
(%) 


Polymer 


Polymer 
Mass 
(mg) 


Spray 
Solvent 
(wt/wt) 


Solvent I 
Mass I 
(9)' I 


35 


4 


50 


25 


PVP 


150 


acetone 


! 15 


36 


4 


50 


25 


HPMC 


150 


MeOH/ 
water (9/1) 


15 


37 


5 


50 


10 


PVP 


450 


Acetone 


80 I 


38 


5 


50 


10 


HPMC 


450 


MeOH/ 
acetone 

d/1) 


80 I 



* Drug concentration in the final dispersion 



15 

Example 39 

In vitro dissolution tests were performed for Examples 35-38, using the 
procedures described in Example 4, with the following exceptions: 14.4 mg 
each of Example 35 and 36 were added to separate respective test tubes to 

2 o which 1 .8 mL of PBS solution was added, so that the total theoretical Drug 4 
concentration was approximately 2000 jig/mL if all of Drug 4 were to dissolve 
completely; 3.6 mg each of Examples 37 and 38 were added in separate 
respective test tubes to 1 .8 mL of MFD solution, to provide a total theoretical 
Drug 5 concentration of approximately 200 ng/mL if ail of Drug 5 were to 

25 dissolve completely. Drug 4 concentration in the samples was determined as in 
Example 33. Drug 5 concentration in the samples was determined as in 
Example 34. The results are shown in Table 30. 
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Table 30 



Example 




37 



38 



Time 
(min) 



0 
4 
10 
20 
40 
90 
1200 



0 
4 
10 
20 
40 
90 
1200 



0 
4 
10 
20 
40 
90 
1200 



0 
4 
10 
20 
40 
90 
1200 



(Drug 4] 

-^g /mL > 



0 

771 
773 
781 
753 
703 
540 



0 

420 
422 
429 
447 
447 
319 



0 
121 
113 
111 
111 
120 
106 



0 

429 
347 
280 
229 
257 
164 



AUC 
(min* u g/mL) 



0 

1,500 
6,200 
13,900 
29,300 
65,700 
755,500 



0 

1,000 
3,400 
7,600 
16,400 
38,700 
463,900 



0 
200 
900 
7,100 
4,300 
10,100 
135,500 



0 

900 
3,200 
6,300 
11,400 
23,600 
237,200 



The concentrations of Drug 4 and Drug 5 obtained in these samples 
were used to determine the values of and AUCeo. The results for 
dispersions containing Drug 4 are shown below in Table 31 , and for dispersions 
containing Drug 5 in Table 32. 
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Table 31 



5 



| Exampl 


C m ax90 


AUC M | 


I 35 


j 781 


65,700 ~] 


I 36 


447 


38,700 


I C11 


131 


10,300 


Table 32 


I Example 


CmaxSO 


AUCso 




121 


10,100 


38 


429 


23,600 


I C12 


32 


2,200 





As can been seen from the data, the dispersions of Examples 35 and 36 
provided superior concentration-enhancement relative to the Control C1 1 and 
1 0 Examples 37 and 38 provided superior concentration-enhancement relative to 
the Control C12. 

The terms and expressions which have been employed in the foregoing 
specification are used therein as terms of description and not of limitation, and 
there is no intention, in the use of such terms and expressions, of excluding 
equivalents of the features shown and described or portions thereof, it being 
recognized that the scope of the invention is defined and limited only by the 
claims which follow. 



15 
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What is claimed is: 

1 . A pharmaceutical composition comprising a solid amorphous dispersion 
of an acid-sensitive drug and a neutral dispersion polymer, wherein said 

5 composition provides improved chemical stability relative to a control acidic 
. dispersion comprised of an equivalent quantity of said drug and an acidic 
polymer. 

2. A pharmaceutical composition comprising a solid amorphous dispersion 
10 comprising a iow-solubiiity drug, a neutral dispersion polymer, and an excipient 

selected from the group consisting of a base and a buffer, wherein said 
composition provides improved chemical stability relative to a control 
composition, and wherein said control composition comprises an equivalent 
quantity of a dispersion of said drug and said neutral dispersion polymer but 
15 free from said base and said buffer. 

3. The composition of any one of claims 1-2 wherein said drug when 
present in a control acidic dispersion and stored for a period of six months at 
40°C and 75% relative humidity has a degree of degradation of at least 0.01%. 

20 

4. The composition of any one of claims 1-2 wherein said drug has one or 
more functional groups selected from the group consisting of sulfonyl ureas, 
hydroxamic acids, hydroxy amides, carbamates, acetais, hydroxy ureas, esters, 
and amides. 

25 

5. The composition of any one of claims 1-2 wherein said drug is selected 
from the group consisting of quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1(S)- 
3-fluorobenzyl-2(S),7-dihydroxy-7-methyl-octyl]amide, quinoxaline-2-carboxylic 
acid [1-ben2yl-4-{4,4-difluoro-cyciohexyl)-2-hydroxy-4-hydroxycarbamoyl-butyl]- 

3 0 amide, quinoxaline-2-carboxyiic acid [1-benzyl-4-(4,4-difluoro-1-hydroxy- 
cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl-butyl]-amide, (+)-N-{3-[3-{4- 
fluorophenoxy)phenyl]-2-cyclopenten-1-yl}-N-hydroxyurea, omeprazole, 
etoposide, famotidine, erythromycin, quinapril, lansoprazole, and progabide. 

3 5 6. The composition of any one of claims 1-2 wherein said dispersion 

polymer is selected from the group consisting of hydroxypropyl methyl cellulose 
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10 



15 



20 



25 



acetate, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl 
cellulose, hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and 
hydroxyethyl ethyl cellulose. . 

7. The composition of any one of claims 1-2 wherein said dispersion 
polymer is selected from the group consisting of vinyl polymers and copolymers 
having one or more substituents selected from the. group consisting of hydroxyl- 
containing repeat units, alkylacyloxy-containing repeat units, or cyclicamido- 
containing repeat units, polyvinyl alcohols that have at least a portion of their 
repeat units in the unhydrolyzed form, polyvinyl alcohol polyvinyl acetate 
copolymers, polyethylene glycol; polyethylene glycol polypropylene glycol 
copolymers, polyvinyl pyrrolidone. polyethylene polyvinyl alcohol copolymers, 
and polyoxyethylene-poiyoxypropylene block copolymers. 

8. The composition of any one of claims 1-2 wherein said dispersion 
polymer is concentration-enhancing and said drug has a minimum solubility in 
aqueous solution in the absence of said dispersion polymer of less than 1 
mg/mL at any pH of from about 1 to about 8. 



9. The composition of any one of claims 1-2 wherein said dispersion 
polymer is present in an amount sufficient so that said dispersion provides to a 
use environment at least one of: 

(a) a maximum concentration of said drug in said use environment that is at 
least 1.25-fold that provided by a second control composition comprising 
an equivalent quantity of said drug and free from said dispersion 
polymer; 

(b) an area under the concentration versus time curve for any period of at 
least 90 minutes between the time of introduction into said use 
environment and about 270 minutes following introduction to said use 

3 0 environment that is at least 1 .25-fold that provided by said second 

control composition comprising an equivalent quantity of said drug and 
free from said dispersion polymer; and 

(c) a relative bioavailability that is at least 1 .25 relative to said second 
control composition comprising an equivalent quantity of said drug and 

35 free from said dispersion polymer. 
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10. 



A pharmaceutical composition comprising a solid amorphous dispersion 
of a low-solubility drug and a neutral dispersion polymer, wherein said neutral 
d.spersion polymer comprises a vinyl copolymer having hydrophilic hydroxyl- 
containing repeat units and hydrophobic repeat units. 

1 1. The composition of any one of claims 1-2 and 10 wherein said dispersion 
has a pH from about 6 to about 10. 



10 



15 



1 2. The composition of any one of claims 1-2 and 1 0 wherein said 
composition further comprises a second polymer, said dispersion is free from at 
least a portion of said second polymer, and said second polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate succinate 
hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose acetate 
sucanate. hydroxyethyl methyl cellulose succinate, hydroxyethyl cellulose 
acetate succinate, hydroxypropyl methyl cellulose phthalate. hydroxyethyl 
methyl cellulose acetate sucanate. hydroxyethyl methyl cellulose acetate 
phthalate. carboxyethyl cellulose, carboxymethyl cellulose, cellulose acetate 
phthalate. methyl cellulose acetate phthalate. ethyl cellulose acetate phthalate 
hydroxypropyl cellulose acetate phthalate. hydroxypropyl methyl ceilulose 
acetate phthalate. hydroxypropyl cellulose acetate phthalate succinate 
hydroxypropyl methyl cellulose acetate succinate phthalate. hydroxypropyl 
methyl cellulose succinate phthalate. cellulose propionate phthalate. 
hydroxypropyl cellulose butyrate phthalate. cellulose acetate trimellitate. methyl 
cellulose acetate trimellitate. ethyl cellulose acetate trimellitate. hydroxypropyl 
cellulose acetate trimellitate. hydroxypropyl methyl cellulose acetate trimellitate 
hydroxypropyl cellulose acetate trimellitate succinate, cellulose propionate 
trimellitate. cellulose butyrate trimellitate. cellulose acetate terephthalate 
cellulose acetate isophthalate. cellulose acetate pyridinedicarboxylate. salicylic 
acid cellulose acetate, hydroxypropyl salicylic acid cellulose acetate, 
ethylbenzoic acid cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose 
acetate, ethyl phthalic acid cellulose acetate, ethyl nicotinic acid cellulose 
acetate, ethyl picolinic acid cellulose acetate, carboxylic acid functionalized 
polymethacrylates, carboxylic acid functionalized polyacrylates, amine- 
functionalized polyacrylates. amine-fuctinoalized polymethacrylates. proteins. 
3 5 and carboxylic acid functionalized starches. 



25 
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13. The composition of any one of claims 1-2 and 10 wherein said 
composition further comprises a second polymer, said dispersion is free from at 
least a portion of said second polymer, and said second polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate. 
5 hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, 

hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, hydroxyethyl ethyl 
cellulose, and vinyl polymers and copolymers having one or more substituents 
selected from the group consisting of hydroxyl-containing repeat units, 
alkylacyloxy-containing repeat units, or cyclicamido-containing repeat units. 
1 0 polyvinyl alcohols that have at least a portion of their repeat units in the 

unhydrolyzed form, polyvinyl alcohol polyvinyl acetate copolymers, polyethylene 
glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl 
pyrrolidone, polyethylene polyvinyl alcohol copolymers, and polyoxyethylene- 
polyoxypropylene block copolymers. 



15 



14. The composition of any one of claims 1 , 2 and 10-13 wherein said drug 
in said composition has a relative degree of improvement in chemical stability of 
at least 1.25. 



15. The composition of any of claims 1 , 2 and 10-13 wherein the drug 

comprises [2R,4S]4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
ethyl-6-trifluoromethyl-3.4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4S]4-[acetyl-(3.5-bis-trifluoromethyl-ben2yl)-amino]-2-ethyl-6-trifluoromethyl- 
3.4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; or [2R, 4S] 4-[(3,5-Bis- 

trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2-ethyi-6-trifluoromethyl-3,4- 
dihydro-2H-quinoline-1-carboxylic acid isopropyl ester. 
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PHARMACEUTICAL COMPOSITIONS OF 
DISPERSIONS OF DRUGS AND NEUTRAL POLYMERS 

This application claims the benefit of priority of provisional Patent 
5 Application Serial No. 60/300,255 filed June 22, 2001 , which is incorporated 
herein by reference in its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

This invention relates to pharmaceutical compositions comprised of 
1 0 amorphous dispersions of drugs and neutral polymers that provide either 
improved chemical stability, concentration-enhancement, or both improved 
chemical stability and concentration-enhancement. 

It is sometimes desired to form a solid amorphous dispersion of a drug 
and a polymer. One reason for forming dispersions is that the aqueous 
concentration of a poorly soluble drug may be improved by forming an 
amorphous dispersion of the drug and a polymer. For example. Curatolo, et al.. 
EP 0 901 786 A2 disclose forming pharmaceutical spray dried dispersions of 
sparingly soluble drugs and the polymer hydroxypropyl methyl cellulose acetate 
succinate. The spray dried dispersions disclosed in Curatolo et al. provide 
2 0 superior aq ueous concentration relative to dispersions formed from other 
methods and relative to the crystalline drug alone. 

Similarly, others have recognized the enhancement in aqueous 
concentration afforded by dispersing a drug in a polymer. Nakamichi, et al., 
U.S. Patent No. 5,456,923 disclose solid dispersions formed by twin-screw 

2 5 extrusion of low solubility drugs and various polymers. 

Another reason for forming an amorphous dispersion is that it may be 
desired to use a particular process for forming a pharmaceutical composition, 
such as a spray-coating or wet granulation process which results in the 
formation of amorphous drug, in whole or in part, rather than pure crystalline 

3 0 drug. Thus, amorphous dispersions may be formed of drugs which are not low- 

solubility drugs. 

However , regardless of whether the drug is poorly soluble, the inventors 
have determined that for some drug and polymer dispersions, the drug is not 
chemically stable in the dispersion. In particular, the inventors have observed 
3 5 that for dispersions containing certain drugs and polymers, the drug degrades in 
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the dispersion over time, resulting in a loss of potency for the composition. The 
inventors have found this problem to arise especially for acid-sensitive drugs. 

Drug degradation within the dispersion is a particular problem for low- 
solubility, acid-sensitive drugs, since the increase in aqueous concentration of 
5 the drug provided by the dispersion is offset by decreasing drug purity. In 

general, the greatest concentration-enhancement is often observed through the 
use of acidic dispersion polymers, especially acidic, cellulosic enteric polymers. 
However, the use of such acidic polymers within the dispersion is precluded due 
to the acid-sensitive nature of the drug. 
1 0 Accordingly, there is still a need for pharmaceutical compositions of 

dispersions containing acid-sensitive drugs that are chemically stable over time. 
Likewise, there is also a continuing need to provide concentration-enhancement 
for low-solubility drugs. 

15 BRIEF SUMMARY OF INVENTION 

The present invention relates to, in a first aspect, pharmaceutical 
compositions comprising a solid amorphous dispersion of an acid-sensitive drug 
and a neutral dispersion polymer, wherein said composition provides improved 
chemical stability relative to a control acidic dispersion comprising an equivalent 

2 o quantity of said drug and an acidic polymer. 

In a preferred embodiment, the acid-sensitive drug has one or more 
functional groups selected from the group consisting of sulfonyl ureas, 
hydroxamic acids, hydroxy amides, carbamates, acetals, hydroxy ureas, esters, 
and amides. 

25 in another preferred embodiment, the acid-sensitive drug when present 

in a control acidic dispersion and stored for a period of six months at 40°C and 
75% relative humidity has a degree of degradation of at least 0.01%, preferably 
at least 0.1%. 

In another preferred embodiment, the drug is quinoxaline-2-carboxyiic 

3 0 acid [4(R)-carbamoyl-1 (S)-3- fluorobenzyl-2(S),7-dihydroxy-7-methyl- 

octyl]amide; quinoxaline-2-carboxylic acid [1-benzyl-4-(4,4-difluoro-cyclohexyl)- 
2-hydroxy-4-hydroxycarbamoyl-butyl]-amide; quinoxaline-2-carboxylic acid [1- 
benzyl-4-(4,4-difluoro-1-hydroxy-cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl- 
butyl]-amide; (+)-N-{3-[3-(4-fluorophenoxy)phenyl]-2-cyclopenten-1-yl}-N- 
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hydroxyurea; omeprazole; etoposide; famotidine; erythromycin; quinapril- 
lansoprazole; or progabide. 

In another preferred embodiment, the drug in said composition has a 
relat.ve degree of improvement in chemical stability of at least 1.25 preferably 
5 at least 3. more preferab.y at .east 10. Preferably, drug in said composition has 
a relafve degree of improvement in chemical stability of at least 1.25 when 
stored at 40-C and 75% relative humidity for a period of six months 

In another preferred embodiment, the dispersion polymer is ionizable 
non-onizab.e. ce.lulosic, or non-cellulosic. Preferred ce.lulosic dispersion 
10 polymers include hydroxypropy, methy. cel.u.ose acetate, hydroxypropy. methy. 
cellulose, hydroxypropy. cellulose, methyl cellulose, hydroxyethyl methyl 
ce.lu.ose. hydroxyethy. cel.u.ose acetate, and hydroxyethy. ethyl cellulose 
Preferred non-cellulosic dispersion polymers include vinyl polymers and 
copo.ymers having one or more substituents comprising hydroxy.-containing 
15 repeat units. a.ky.acy.oxv-containing repeat units, or cychcamido-containing 

repeat units; po.yviny. alcoho.s that have at .east a portion of their repeat units 
■n the unhydrolyzed form; polyvinyl alcohol polyvinyl acetate copolymers- 
polyethylene glycol, polyethylene glycol polypropylene- glycol copolymers 
polyvinyl pyrrolidone; polyethylene polyvinyl alcohol copolymers and 
2 0 po.yoxyethy.ene-po.yoxypropy.ene b.ock copolymers. Preferrab.y the non- 
cellulos,c dispersion polymer comprising a vinyl copolymer having: 
(1) hydroxyl-containing repeat units; and (2) hydrophobic repeat units. 

In another preferred embodiment, the acid-sensitive drug is also a low- 
solubHity drug and said dispersion polymer is concentration-enhancing. 
2 5 Preferably, the drug has a minimum solubility in aqueous solution in the 

absence of said dispersion polymer of less than 1 mg/mL at any pH of from 
about 1 to about 8. more preferably the minimum aqueous solubility is .ess than 
0.01 mg/mL. 

In another preferred embodiment, the drug has a dose-to-aqueous- 
3 0 solubility ratio of at least 1 0 mL. 

In yet another preferred embodiment, the dispersion polymer is present 
m an amount sufficient to provide a maximum concentration of said acid- 
sens.tive drug in a use environment that is at least 1.25-fold, preferably at least 
2-fold, that provided by a second control composition comprising an equivalent 
35 quantity of said acid-sensitive drug and free from said dispersion po.ymer 
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In another preferred embodiment, the dispersion polymer is present in a 
sufficient amount so that said dispersion provides in a use environment an area 
under the concentration versus time curve for any period of at least 90 minutes 
between the time of introduction into the use environment and about 270 
5 minutes following introduction to the use environment that is at least 1 .25-fold, 
preferably at least 2-fold, that provided by a second control composition 
comprising an equivalent quantity of said acid-sensitive drug and free from said 
dispersion polymer. 

In another preferred embodiment, the dispersion polymer is present in a 
1 0 sufficient amount so that said dispersion provides a relative bioavailability that is 
at least 1.25, preferably at least 2, relative to a second control composition 
comprising an equivalent quantity of said acid-sensitive drug and free from said 
polymer. 

In yet another preferred embodiment, the drug is base-sensitive and said 
15 dispersion polymer is non-ionizable. 

In another preferred embodiment, the dispersion comprising a buffer. 
Preferred buffers include sodium acetate, ammonium acetate, sodium 
carbonate, sodium bicarbonate, disodium hydrogen phosphate and trisodium 
phosphate. Preferably, the buffer comprises at least 10 wt% of said dispersion. 
20 In another preferred embodiment, the dispersion has a pH from about 6 

to about 10. Preferably, the composition comprising a base and the dispersion 
has a pH of from about 6 to about 10. 

In still another preferred embodiment, the acid-sensitive drug is a low- 
solubility drug and the composition comprising a second polymer, said 

2 5 dispersion is free from at least a portion of said second polymer, and said 

second polymer is concentration-enhancing. Preferably, the second polymer 
has at least one hydrophobic portion and at least one hydrophilic portion. More 
preferably, the second polymer is a cellulosic, ionizable polymer, comprising 
hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl 

3 o cellulose succinate, hydroxypropyl cellulose acetate succinate, hydroxyethyl 

methyl cellulose succinate, hydroxyethyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose phthalate, hydroxyethyl methyl cellulose acetate 
succinate, hydroxyethyl methyl cellulose acetate phthalate, carboxyethyl 
cellulose, carboxymethyl cellulose, cellulose acetate phthalate, methyl cellulose 
3 5 acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl cellulose 
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acetate phthalate, hydroxypropyi methyl cellulose acetate phthalate 

hydroxypropy. ceHu.ose acetate phthalate succinate, hydroxypropyi methyl 

cellulose acetate succinate phthalate. hydroxypropy, methy, cellulose succinate 

Phthalate. cellulose propionate phthalate. hydroxypropy. cellulose butyrate 

Phthalate. ce..u,ose acetate trimel.itate. methy. cellulose acetate tnmellitate 

ethyl ce.,u,ose acetate tnmellitate. hydroxypropy, cellulose acetate tnmellita'te 

hydroxypropy, methy, cellulose acetate trime.litate. hydroxypropy, cellulose ' 

acetate trime.litate succinate, cel.ulose propionate tnmellitate. cellulose butyrate 

tnme.l.tate. cellulose acetate terephthalate. cel.ulose acetate isophthalate 

1 0 cellulose acetate pyridinedicarboxylate. salicylic acid cel.u.ose.acetate 

hydroxypropy. sa.icy.ic acid cellulose acetate, ethylbenzoic acid cel.ulose 

acetate, hydroxypropy. ethylbenzoic acid cellulose acetate, ethy, phthalic acid 
ce u o Se acetate , ethy| nicotjnjc ^ ^ ^ 

ce u ose acetate. Other more preferable second polymers are non-ionizable 
15 cel.ulos.c polymers comprising hydroxypropyi methyl cellulose acetate 

hydroxypropy, methy, cellulose, hydroxypropy, cellulose, methy. cellulose 

hydroxyethy. methy. ce..u.ose. hydroxyethy. cel.u.ose acetate, and hydroxyethy. 

ethy cel.u.ose. Still other more preferably second polymers are ionizab.e non- 

cellules* polymers comprising carboxylic acid functionalized polymethacrylates 
20 carboxylic acid functional po.yacry.ates. amine-functiona.ized po.yacry.ates ' 

amine-fuctinoalized polymethacrylates. proteins, and carboxylic acid 

functionalized starches. 

Yet other more preferable second polymers are non-ionizable. non-ce.lulosic 
polymers comprising vinyl polymers and copolymers having one or more 
2 5 substituents such as hydroxyl-containing repeat units, alkylacyloxy-containing 
repeat un.ts. or cyclicamido-containing repeat units; polyvinyl alcohols that have 
at least a port.on of their repeat units in the unhydrolyzed form; polyvinyl alcohol 
polyvinyl acetate copolymers; polyethylene glycol, polyethylene glycol 
po.ypropy.ene glycol copolymers, polyvinyl pyrrolidone polyethylene polyvinyl 
0 alcohol copolymers, and polyoxyethylene-polyoxypropylene block copolymers 
W,th,n these vinyl copolymers, preferably the second polymer has (1) hydroxyl- 
conta,ning repeat units; and (2) hydrophobic repeat units. 

In another preferred embodiment, the drug in said composition has a 
re.at.ve degree of improvement in chemical stability of at least 1.25, preferably 
3 5 at least 3. 
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In another preferred embodiment, the dispersion is mixed with said 
second polymer. Another preferred embodiment, the dispersion and said 
second polymer occupy separate regions of said composition. 

In still another preferred embodiment, the second polymer is present in 
5 an amount sufficient to provide a maximum concentration of said acid-sensitive 
drug in a use environment that is at least 1.25-fold, preferably at least 2-fold, 
that of a control composition comprising an equivalent quantity of said 
dispersion and free from said second polymer. 

In another preferred embodiment, the second polymer is present in a 
10 sufficient amount so that said composition provides in a use environment an 
area under the concentration versus time curve for any period of at least 90 
minutes between the time of introduction into the use environment and about 
270 minutes following introduction to the use environment that is at least 1.25- 
fold, preferably at least 2-fold, that of a control composition comprising an 
15 equivalent quantity of said dispersion and free from said second polymer. 

In another preferred embodiment, the second polymer is present in a 
sufficient amount so that said composition provides a relative bioavailability that 
is at least 1.25, preferably at least 2, relative to a control composition 
comprising an equivalent quantity of said drspersion and free from said second 
2 0 polymer. 

A second aspect of the present invention relates to methods for treating 
a condition in an animal comprising by administering to an animal in need of 
such treatment a therapeutic amount of the above-described composition. 
A third aspect of the present invention relates to methods of 

25 administering a pharmaceutical composition comprising co-administering to a 
patient: (a) a solid amorphous dispersion comprising an acid-sensitive drug and 
a neutral polymer, and (b) a second polymer, wherein said dispersion is 
substantially free from said second polymer and said second polymer is 
concentration-enhancing. 

30 In one preferred embodiment, the second polymer is cellulosic, such as 

hydroxypropyl methyl cellulose acetate succinate, cellulose acetate phthalate, 
hydroxypropyl methyl cellulose phthalate, methyl cellulose acetate phthalate, 
cellulose acetate trimellitate, hydroxypropyl cellulose acetate phthalate, 
cellulose acetate terephthalate and cellulose acetate isophthalate. 
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In another preferred embodiment, the dispersion is administered 
separately from said second polymer. Preferably, the dispersion and said 
second polymer are administered at about the same time. 

A fourth aspect of the present invention relates to pharmaceutical 
5 compositions that a solid amorphous dispersion of a low-solubility drug and a 
neutral dispersion polymer, wherein said neutral dispersion polymer comprising 
a vinyl copolymer having hydrophilic hydroxyl-containing repeat units and 
hydrophobic repeat units. 

In one preferred embodiment, the hydrophobic repeat units include 
10 ester-linked alkylate or arylate substituents. More preferably, the hydrophobic 
repeat unit is an alkylate such as acetate, propionate, and butyrate. More 
preferably, the hydrophobic repeat units comprise the acetylated form of the 
hydroxyl-containing repeat units. Preferably, the acetylated form of the hydroxyl- 
containing repeat units comprise 0.5 to 30% of the repeat units of the polymer. 
15 ,n another preferred embodiment, the hydroxyl-containing repeat unit is 

vinyl alcohol. 

In another preferred embodiment, the dispersion polymer is a vinyl 
alcohol/vinyl acetate copolymer. Preferably, from about 0.5% to about 30% of 
the repeat units of said polymer are vinyl acetate. 
20 A fifth aspect of the present invention relates to pharmaceutical 

compositions that include a solid amorphous dispersion comprising a low- 
solubility drug, a neutral dispersion polymer, and an excipient such as a base or 
a buffer. 

In a preferred embodiment, the neutral dispersion polymer is 

2 5 concentration enhancing. Preferred neutral dispersion polymers are present in 

an amount sufficient to provide a maximum concentration of said low-solubility 
drug in a use environment that is at least 1.25-fold, preferably at least 2-fold, 
that provided by a second control composition comprising an equivalent quantity 
of said low-solubility drug and free from a concentration-enhancing polymer. 
30 ,n another preferred embodiment, the neutral dispersion polymer is 

present in a sufficient amount so that said composition, when introduced to a 
use environment, provides an area under the concentration-versus time curve 
for any period of at least 90 minutes between the time of introduction to the use 
environment and about 270 minutes following introduction to the use 

3 5 environment that is at least 1 .25-fold, preferably at least 2-fold, that of a second 



BNSDOCID: <WO. 



03000235A1_IA> 



WO 03/000235 



PCT/IB02/01783 



control composition comprising an equivalent quantity of said low-solubility drug 
and free from a concentration-enhancing polymer. 

In another preferred embodiment, the neutral dispersion polymer is 
present in a sufficient amount so that said composition provides a relative 
5 bioavailability that is at least 1.25, preferably at least 2, relative to a second 

control composition comprising an equivalent quantity of said low-solubility drug 
and free from a concentration-enhancing polymer. 

In another preferred embodiment, the drug in said composition has a 
relative degree of improvement in chemical stability of at least 1.25. 
10 In yet another preferred embodiment, the composition provides 

improved chemical stability relative to a control composition, wherein said 
control comprising an equivalent quantity of a dispersion of said drug and said 
neutral dispersion polymer but free from said base and said buffer. 

As described more fully below, the term "use environment" may refer to 
1 5 the in vivo environment of the gastrointestinal (Gl) tract of an animal, particularly 
a human, or the in vitro environment of a test solution, such as phosphate 
buffered saline (PBS) or model fasted duodenal (MFD) solution. 

The composition may be dosed in a variety of dosage forms, including 
both immediate release and controlled release dosage forms, the latter 
2 0 including both delayed and sustained release forms. The composition may 
include blends of polymers. 

The various aspects of the present invention provide one or more of the 
following advantages. For those embodiments comprising an acid-sensitive 
drug, the inventors have recognized that a problem with forming dispersions of 

2 5 acid-sensitive drugs is that for some dispersions, the drug does not remain 

chemically stable in the dispersion over time. The inventors have found that 
acid-sensitive drugs dispersed in an acidic polymer, such as hydroxypropyl 
methyl cellulose acetate succinate (which has carboxylic acid functional 
groups), have a tendency to chemically degrade over time. It is believed that 

3 0 the presence of acidic ionic groups on the acidic polymer may either catalyze 

degradation of the drug or react directly with the drug. In any event, regardless 
of the particular degradation mechanism, the inventors have substantially 
reduced, if not eliminated the problem of drug degradation, by forming 
dispersions using neutral polymers, i.e. polymers that do not include acidic 
3 5 functional groups. Thus, the present invention is able to realize the advantages 
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of forming dispersions of acid-sensitive drugs by improving the chemical stability 
of the acid-sensitive drug in the dispersion. 

In addition, the invention in some embodiments further provides 
enhanced aqueous concentration and bioavailability for low-solubility drugs 
5 while at the same time minimizing the loss in potency and generation of 

impurities in the composition resulting from reaction or degradation of the drug 
when in the presence of an acidic species, such as an acidic dispersion 
polymer. 

For those aspects comprising neutral vinyl copolymers of the present 
10 invention having hydroxyl-containing repeat units and hydrophobic repeat units, 
the compositions provide surprisingly effective concentration-enhancement. 
The polymers may be used with any low-solubility drug to improve the 
concentration of the drug in a use environment. 

The foregoing and other objectives, features, and advantages of the 
15 invention will be more readily understood upon consideration of the following 
detailed description of the invention. 



DETAILED DESCRIPTION OF THE INVENTION 

The pharmaceutical compositions of the present invention comprise 
2 0 solid amorphous dispersions of a drug and a neutral dispersion polymer. The 

present invention finds utility anytime it is desired to improve either the chemical 
stability of an acid-sensitive drug, to improve the concentration or bioavailability 
of a low-solubility drug, or both. In one embodiment of the invention, the 
dispersions of the present invention improve the chemical stability of acid- 

2 5 sensitive drugs. Thus, the dispersions may be used to prevent degradation of 

the drug due to interactions with dispersion polymers, acidic dispersion species, 
or other acidic excipients present in the composition. In another embodiment, 
the dispersions improve the concentration or bioavailability of a low-solubility 
drug. Suitable acid-sensitive drugs, low-solubility drugs, neutral polymers and 
30 methods for making the dispersions are discussed in more detail below. 

ACID-SENSITIVE DRUGS 
The term "drug" is conventional, denoting a compound having beneficial 
prophylactic and/or therapeutic properties when administered to an animal, 
especially humans. In one embodiment of the invention, the drug is an acid- 

3 5 sensitive drug, meaning that the drug either chemically reacts with or otherwise 
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10 

degrades in the presence of acidic species. Acid-sensitive drugs often include 
functional groups which are reactive under acidic conditions, such as sulfonyl 
ureas, hydroxamic acids, hydroxy amides, carbamates, acetals, hydroxy ureas, 
esters, and amides. Drugs which include such functional groups may be prone 
5 to reactions such as hydrolysis, lactonization, or transesterification in the 
presence of acidic species. 

Acid-sensitive drugs may be identified experimentally by determining 
whether the drug chemically reacts or degrades when dispersed in an acidic 
polymer. In particular, as used herein, the term "acid-sensitive drug" refers to a 

10 drug which, when dispersed in a "control acidic dispersion," degrades when 

stored under controlled aging conditions either for long storage times at ambient 
storage conditions or for short storage times under elevated temperature and 
relative humidity conditions. 

The "control acidic dispersion" used to determine whether a drug is acid- 

15 sensitive is a dispersion of the drug and a pharmaceutical^ acceptable acidic 
polymer. A convenient pharmaceutically acceptable acidic polymer for use as 
the acidic dispersion polymer is the HF grade of hydroxypropyl methyl cellulose 
acetate succinate (HPMCAS), which is an acidic, or so-called enteric polymer 
having carboxylic acid functional groups, and a pK a of about 5. The HPMCAS 

2 0 in the control acidic dispersion should have a minimum degree of substitution of 
succinate groups (0(CO)CH 2 CH 2 (CO)OH) of at least 4 wt% (or at least about 
100 milliequivalents of carboxylic acid functional groups per mole of polymer). 
Alternatively, other acidic polymers which are at least as acidic as the HF grade * 
of HPMCAS may be used, such as hydroxypropyl methyl cellulose acetate 

2 5 phthalate (HPMCP) or cellulose acetate phthalate (CAP). As with HPMCAS, 

such polymers should have at least about 100 milliequivalents of carboxylic acid 
functional groups per mole of polymer. The amount of acidic polymer present in 
the control acidic dispersion may vary, but should comprise at least 50 wt% or 
more of the control acidic dispersion. A drug is an acid-sensitive drug if it meets 

3 0 the drug degradation criteria described below in at least one control acidic 

dispersion comprised of 25 wt% drug and 75 wt% of the dispersion polymer 
HPMCAS, HPMCP or CAP. 

In general, drug degradation may be measured using any conventional 
method for measuring the purity or potency of drug in a pharmaceutical 
3 5 composition. For example, the amount of active drug present in a dispersion 
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may be measured initially using high-performance liquid chromatography 
(HPLC) or any other analytical technique well known in the art. Alternatively, 
the amount of drug initially present may be calculated from the amount of drug 
present in the dispersion formulation. The potency of the dispersion may then 
be measured after storage at controlled temperature and humidity conditions for 
an appropriate period of time. A decrease in potency indicates that a chemical 
reaction has occurred, leading to a decrease in the amount of active drug 
present in the dispersion, and is an indication of poor chemical stability. 

An alternative method used to evaluate chemical stability is to analyze 
the rate of increase in the amount of drug degradant(s) in the dispersion, which 
would indicate reaction of the drug to form the degradant(s). An HPLC or other 
analytical technique may be used to determine the concentration of drug 
degradant(s) in a dispersion. The amount of the degradant(s) is measured 
before and after storage under controlled aging conditions. The amount of 
increase in the drug degradant(s) may be used to determine the amount of 
decrease in "percent drug purity." The "percent drug purity" is defined as 100 
times the total amount of drug present divided by the total amount of drug 
initially present. Thus, a percent drug purity at a given time may be calculated 
by the formula 

total amt. of 
drug present 
wt% drug purity = ( } * 1Q0 

total amt. of 
drug init. present 

When the drug purity is calculated from the total amount of impurities, 
"percent drug purity" may be calculated by assuming that the "total amount of 
drug initially present." given in wt%, is equal to 100 wt% minus the wt% of total 
initial impurities, and that "total amount of drug present" is equal to 100 wt% 
minus the wt% of total impurities after storage, that is. at some later time. This 
method is equivalent to calculating "percent drug purity" by the formula 

total amt. of impurities 
wt* drug purity = [i-{ }] , 10Q 

total amt . of drug 
init. present 
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The rate at which drug degradation occurs is generally dependent on the 
storage conditions. The drug, when formulated as a composition of the present 
invention, should be stable at ambient temperature and humidity conditions 
(e.g., relative humidities of 20% to 60%) for long periods of time, such as 
5 months or years. However, to expedite testing, the storage conditions may 
employ elevated temperature and/or humidity to simulate longer storage times 
at ambient conditions. The storage time may vary from a few days to weeks or 
months, dependingon the reactivity of the drug and the storage conditions. 

A "degree of degradation" of drug following storage may be determined 

10 by subtracting the final percent drug purity (either determined by measuring the 
decrease in drug present or an increase in the amount of drug degradants 
present) from the initial percent drug purity. For example, for a dispersion 
\n\tla\)y containing 100 mg drug, and no measurable impurities, the initial 
percent drug purity is 100 wt%. If, after storage, the amount of drug in the 

15 dispersion decreases to 95 mg, the final percent drug purity would be 95 wt% 
and the "degree of degradation" is 5 wt% (100 wt% - 95 wt%). Alternatively, if 
100 mg of drug substance were found to initially have 1 mg of impurities 
present, it would have an initial "percent drug purity" of 99 wt%. If, after 
storage, the total impurities present had Increased to 6 wt%, the final percent 

2 0 drug purity would be 94 wt% and the "degree of degradation" would be 5 wt% 

(99 wt% - 94 wt%). 

Alternatively, "degree of degradation" can be determined by subtracting 
from the amount of one or more specific degradants initially present from the 
amount of that specific drug degradant present after storage. Such a measure 

25 is useful where there are several drug degradants. of which only one (or a few) 
is of concern. The degree of degradation may be calculated on the basis of 
only those degradants that are of concern, rather than all of the degradant. For 
example, if a drug initially contained a specific degradant at a concentration of 
1 wt% and after storage the concentration of that degradant was 6 wt%, the 

30 degree of degradation would be 5 wt% (6 wt%-1 wt%). 

Returning now to the determination of an acid-sensitive drug, as used 
herein an "acid-sensitive" drug is one in which the degree of degradation of the 
drug in a control acidic dispersion (as defined above) is at least 0.01 wt% in a 
six month period at 40°C and 75% relative humidity (RH), or alternatively, in 

3 5 which the degree of degradation is at least 0.01 wt% in a one year period at 
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30°C at 60% RH, or as defined below with respect to degradation of drug in an 
acidic aqueous solution. These storage conditions are conventional and well- 
known in the art, and are the ICH recommendations for storage conditions to be 
used to evaluate the stability of a drug after storage for two years at ambient 
5 temperature and humidity. A relative degree of improvement may become 
apparent within a shorter time, such as three to five days, and shorter storage 
times may be used for some very acid-sensitive drugs. 

The need for the present invention will generally be greater when the 
drug's reactivity with or sensitivity to acidic species increases. Dispersions of 

10 the present invention are preferred for acid-sensitive drugs having a degree of 
degradation that is greater than the minimum level when in the presence of an 
acidic dispersion polymer. Thus, the dispersions of the present invention are 
preferred for "very acid-sensitive drugs." Very acid-sensitive drugs are those 
which, when dispersed in a control acidic dispersion, have a degree of 

15 degradation of at least 0.1 wt% when stored at 40°C/75% RH for six months. 
The dispersions are even more preferred for drugs which have a degree of 
degradation of at least 1 wt%, and are most preferred for drugs which have a 
degree of degradation of at least 5.0 wt% when stored at 40°C/75% RH for six 
months. 

2 0 In addition, the acid-sensitive drug when present in the control acidic 

dispersion degrades at a rate that is greater than the rate at which pure drug in 
the amorphous form, or if the amorphous form is physically unstable, the 
crystalline form, degrades. A relative degree of degradation of the drug in a 
control acidic dispersion to the pure form of the drug may be determined by 

2 5 taking the ratio of the degree of degradation of the drug in the control acidic 

dispersion and the degree of degradation of the pure form of the drug under the 
same storage conditions for the same storage time period. For example, where 
the degree of degradation of the drug in the control acidic dispersion is 5 wt% 
and the degree of degradation of the pure amorphous form of the drug is 

3 0 0.1 wt%, the relative degree of degradation of the drug in the control acidic 

dispersion to the pure form of the drug is 50 (5 wt%/0.1 wt%). An acid-sensitive 
drug is one in which the relative degree of degradation of the drug in the control 
composition to the pure form of the drug is at least 2. The invention finds 
increasing utility as the relative degree of degradation increases above this 
3 5 minimum level. Thus, the invention is preferred for drugs having a relative 
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degree of degradation of about 3 or more, and more preferred for drugs having 
a relative degree of degradation of about 5 or more. 

Alternatively, another test to determine whether a drug is an acid 
sensitive drug as used herein is to administer the drug to an acidic aqueous 
5 solution and plot drug concentration versus time. The acidic solution should 
have a pH of from 1-4. Drugs which are acid sensitive are those for which the 
drug concentration decreases by at least 1% within 24 hours of administration of 
the drug to the acidic solution. If the drug concentration changes by 1% in the 
6-24 hour time period, then the drug is "slightly acid-sensitive." If the drug 

10 concentration changes by 1% in the 1-6 hour time period, then the drug is 

"moderately acid-sensitive." If the drug concentration changes by 1% in less 
than 1 hour, then the drug is "highly acid- sensitive." The present invention 
finds increasing utility for drugs which are slightly acid-sensitive, moderately 
acid-sensitive and highly acid-sensitive. 

15 Specific examples of acid-sensitive drugs deliverable by the invention 

are set forth below, by way of example only. Each named drug should be 
understood to include the neutral form of the drug, pharmaceutical^ acceptable 
salts, and prodrugs. Examples of acid-sensitive drugs include quinoxaline-2- 
carboxylic acid [4(R)-carbamoyl-1(S)-3- fluorobenzyl-2(S),7-dihydroxy-7-methyl- 

20 octyl]amide; quinoxaline-2-carboxylic acid [1-benzyl-4-(4,4-difluoro-cyclohexyl)- 
2-hydroxy«^-hydroxycarbamoyl-butyl]-amide; quinoxaline-2-carboxylic acid [1- 
benzyl-4-(4,4-difluoro-1-hydroxy-cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl- 
butyl]-amide; (+)-N-{3-[3-(4-fluorophenoxy)phenyl]-2-cyclopenten-1-yl}-N- 
hydroxyurea; omeprazole; etoposide; famotidine; erythromycin; quinapril; 

25 lansoprazole; and progabide. 

LOW-SOLUBILITY DRUGS 
In another embodiment of the invention, the drug is a "low-solubility 
drug," meaning that the drug may be either "substantially water-insoluble," 
which means that the drug has a minimum aqueous solubility at physiologically 

3 0 relevant pH (e.g., pH 1-8) of less than 0.01 mg/mL, "sparingly water-soluble," 
that is, has an aqueous solubility up to about 1 to 2 mg/mL, or even low to 
moderate aqueous-solubility, having an aqueous-solubility from about 1 mg/mL 
to as high as about 20 to 40 mg/mL. In general, it may be said that the drug has 
a dose-to-aqueous solubility ratio greater than 10 mL, and more typically greater 
3 5 than 100 mL, where the drug solubility (mg/mL) is the minimum value observed 
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in any physiologically relevant aqueous solution (e.g., those with pH values 
between 1 and 8) including USP simulated gastric and intestinal buffers, and 
dose is in mg. The dose-to-aqueous-solubility-ratio may be determined by 
simply dividing the dose (in mg) by the aqueous solubility (in mg/mL). 

Preferred classes of drugs include, but are not limited to, 
antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood 
glucose-lowering agents, decongestants, antihistamines, antitussives, 
antineoplastics, beta blockers, anti-inflammatories, antipsychotic agents, 
cognitive enhancers, anti-atherosclerotic agents, cholesterol-reducing agents, 
antiobesity agents, autoimmune disorder agents, anti-impotence agents, 
antibacterial and antifungal agents, hypnotic agents, anti-Parkinsonism agents, 
anti-Alzheimer's disease agents, antibiotics, anti-depressants, and antiviral 
agents, glycogen phosphorylase inhibitors, and cholesterol ester transfer protein 
inhibitors. 

Each named drug should be understood to include the neutral form of 
the drug, pharmaceutical^ acceptable salts, as well as prodrugs. Specific 
examples of antihypertensives include prazosin, nifedipine, amlodipine besyiate, 
trimazosin and doxazosin; specific examples of a blood glucose-lowering agent 
are glipizide and chlorpropamide; a specific example of an anti-impotence agent 
is sildenafil and sildenafil citrate; specific examples of antineoplastics include 
chlorambucil, lomustine and echinomycin; a specific example of an imidazole- 
type antineoplastic is tubulazole; a specific example of an anti- 
hypercholesterolemic is atorvastatin calcium; specific examples of anxiolytics 
include hydroxyzine hydrochloride and doxepin hydrochloride; specific 
examples of anti-inflammatory agents include betamethasone, prednisolone, 
aspirin, piroxicam, valdecoxib, carprofen, celecoxib, flurbiprofen and (+)-N-{4-[3- 
(4-fluorophenoxy)phenoxy]-2-cyclopenten-1 -yl}-N-hyroxyurea; a specific 
example of a barbiturate is phenobarbitai; specific examples of antivirals include 
acyclovir, nelfinavir, and virazole; specific examples of vitamins/nutritional 
agents include retinol and vitamin E; specific examples of beta blockers include 
timolol and nadolol; a specific example of an emetic is apomorphine; specific 
examples of a diuretic include chlorthalidone and spironolactone; a specific 
example of an anticoagulant is dicumarol; specific examples of cardiotonics 
include digoxin and digitoxin; specific examples of androgens include 17- 
methyltestosterone and testosterone; a specific example of a mineral corticoid is 
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desoxycorticosterone; a specific example of a steroidal hypnotic/anesthetic is 
alfaxalone; specific examples of anabolic agents include fluoxymesterone and 
methanstenolone; specific examples of antidepression agents include sulpiride, 
[a.e-dimethyl-Z-CZ^.e-trimethyl-phenoxyVpyridin^-ylj-tl-ethylpropylJ-amine, 
5 3 > 5-dimethyl-4-(3 , -pentoxy)-2-(2 , ,4 , t 6 , -trimethylphenoxy)pyridine t pyroxidine, 
fluoxetine, paroxetine, venlafaxine and sertraline; specific examples of 
antibiotics include carbenicillin indanylsodium, bacampicillin hydrochloride, 
troleandomycin, doxycyline hyclate, ampicillin and penicillin G; specific 
examples of anti-infectives include benzalKonium chloride and chlorhexidine; 

10 specific examples of coronary vasodilators include nitroglycerin and mioflazine; 
a specific example of a hypnotic is etomidate; specific examples of carbonic 
anhydrase inhibitors include acetazolamide and chlorzoiamide; specific 
examples of antifungals include econazole, terconazole, fluconazole, 
voriconazole, and griseofulvtn; a specific example of an antiprotozoal is 

15 metronidazole; specific examples of anthelmintic agents include thiabendazole 
and oxfendazole and morantel: specific examples of antihistamines include 
astemizole, levocabastine, cetihzine, decarboethoxyloratadine and cinnarizine; 
specific examples of antipsychotics include ziprasidone, olanzepine, thiothixene 
hydrochloride, fluspirilene, risperidone and penfluridole; specific examples of 

20 gastrointestinal agents include loperamide and cisapride; specific examples of 
serotonin antagonists include ketanserin and mianserin; a specific example of 
an anesthetic is lidocaine; a specific example of a hypoglycemic agent is 
acetohexamide; a specific example of an anti-emetic is dimenhydrinate; a 
specific example of an antibacterial is cotrimoxazole; a specific example of a 

25 dopaminergic agent is L-DOPA; specific examples of anti-Alzheimer's Disease 
agents are THA and donepezil; a specific example of an anti-ulcer agent/H2 
antagonist is famotidine; specific examples of sedative/hypnotic agents include 
chlordiazepoxide and triazolam; a specific example of a vasodilator is 
alprostadil; a specific example of a platelet inhibitor is prostacyclin; specific 

3 0 examples of ACE inhibitor/antihypertensive agents include enalaprilic acid and 
lisinopril; specific examples of tetracycline antibiotics include oxytetracycline 
and minocycline; specific examples of macrolide antibiotics include 
erythromycin, clarithromycin, and spiramycin; a specific example of an azaiide 
antibiotic is azithromycin; specific examples of glycogen phosphorylase 

3 5 inhibitors include [R-(R'S')]-5-chloro-N-I2-hydroxy-3-{methoxymethylamino}-3- 
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35 



oxo-1-(phenylmethyl)propyl-1H-indole-2-carboxaniideand5-chloro-1H-indole-2 
carboxylicacid[(1S).b e n2yK2R)-hydroxy-3-((3R,4S)-dihydroxy-p y rroli d in-1-y|-) 
3-oxypropyl]amide; and specific examples of cholesterol ester transfer protein 
(CETP) inhibitors include [2R.4S] 4-K3.5-bis-trifIuoromethyl-benzyl)- 

5 ^ethoxycarbonyl-aminoJ^-ethyl-e-trifluoromethyl-S^-dihydro^H-quinoJine-l- 
carboxylic acid ethyl ester, [2R.4S] 4-[acet y K3.5-bis-trif I uoromethy.-benzyl)- 

am,noj-2^thyl-6-trif?uoromethyl-3.4-dihydro-2H-quinoline-1-carboxylicacid 
isopropyl ester, [2R, 4S] MO.S-Bis-trifluoromethyl-benzyD-methoxycarbonyl- 

am.no]-2-ethyl-6-trifIuorometh y |.3.4-dihydro-2H-quinoline-1-carboxylicacid 
10 isopropyl ester. 

The invention is not limited by any particular structure or group of CETP 
.nhibitors. Rather, the invention has genera, applicability to CETP inhibitors as a 
class, the class tending to be composed of compounds having low solubility 
Compounds which may be the subject of the invention may be found in a number 
15 of patents and published applications, including DE 19741400 A1- DE 19741 399 
A1; WO 9914215 A1; WO 9914174; DE 19709125 A1; DE 19704244 AV DE 
19704243A1;EP818448A1;WO9804528 A2;DE 19627431 A1; DE 19627430 
A1; DE 19627419 A1; EP 796846 A1; DE 19832159; DE 818197; DE 19741051- 
WO 9941237 A1 ; WO 9914204 A1; WO 9835937 A1 ; JP 1 1049743- WO 
20 200018721; WO 200018723; WO 200018724; WO 200017164; WO 200017165- 
WO 200017166; EP 992496; and EP 987251. all of which are hereby incorporated 
by reference in their entireties for all purposes. 

The invention is useful for CETP inhibitors that have sufficiently low 
aqueous solubility, low bioavailability or slow rate of absorption such that it is 
desirable to increase their concentration in an aqueous environment of use. 
Therefore, anytime one finds it desirable to raise the aqueous concentration of 
the CETP inhibitor in a use environment, the invention will find utility. The 
CETP inhibitor is "substantially water-insoluble" which means that the CETP 
inhibitor has a minimum aqueous solubility of less than about 0.01 mg/mL (or 
10//g/ml) at any physiologically relevant pH (e.g.. pH 1-8) and at about 22°C. 
(Unless otherwise specified, reference to aqueous solubility herein and in the 
claims is determined at about 22°C.) Compositions of the present invention find 
greater utility as the solubility of the CETP inhibitors decreases, and thus are 
preferred for CETP inhibitors with solubilities less than about 2/yg/mL. and even 
more preferred for CETP inhibitors with solubilities less than about 0.5 pg/mL. 



25 
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Many CETP inhibitors have even lower solubilities (some even less than 
0.1 //g/mL), and require dramatic concentration enhancement to be sufficiently 
bioavailable upon oral dosing for effective plasma concentrations to be reached 
at practical doses. 

5 In general, it may be said that the CETP inhibitor has a dose-to-aqueous 

solubility ratio greater than about 100 mL, where the solubility (mg/mL) is the 
minimum value observed in any physiologically relevant aqueous solution (e.g., 
those with pH values from 1 to 8) including USP simulated gastric and intestinal 
buffers, and dose is in mg. Compositions of the present invention, as 

10 mentioned above, find greater utility as the solubility of the CETP inhibitor 

decreases and the dose increases. Thus, the compositions are preferred as the 
dose-to-solubility ratio increases, and thus are preferred for dose-to-solubiiity 
ratios greater than 1000 mL, and more preferred for dose-to-solubiiity ratios 
greater than about 5000 mL The dose-to-solubility ratio may be determined by 

15 dividing the dose (in mg) by the aqueous solubility (in mg/ml). 

Oral delivery of many CETP inhibitors is particularly difficult because 
their aqueous solubility is usually extremely low, typically being less than 
2 /yg/ml, often being less than 0.1 //g/ml. Such low solubilities are a direct 
consequence of the particular structural characteristics of species that bind to 

2 0 CETP and thus act as CETP inhibitors. This low solubility is primarily due to the 
hydrophobic nature of CETP inhibitors. Clog P, defined as the base 1 0 
logarithm of the ratio of the drug solubility in octanol to the drug solubility in 
water, is a widely accepted measure of hydrophobicity. In general, Clog P 
values for CETP inhibitors are greater than 4 and are often greater than 5 to 7. 

2 5 Thus, the hydrophobic and insoluble nature of CETP inhibitors as a class pose 

a particular challenge for oral delivery. Achieving therapeutic drug levels in the 
blood by oral dosing of practical quantities of drug generally requires a large 
enhancement in drug concentrations in the gastrointestinal fluid and a resulting 
large enhancement in bioavailability. Such enhancements in drug concentration 

3 0 in gastrointestsinal fluid typically need to be at least about 10-foid and often at 

least about 50-fold or even at least about 200-fold to achieve desired blood 
levels. Surprisingly, the dispersions of the present invention have proven to 
have the required large enhancements in drug concentration and bioavailability. 
In contrast to conventional wisdom, the relative degree of enhancement 
35 in aqueous concentration and bioavailability generally improves for CETP 
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inhibitors as solubility decreases and hydrophobocity increases. In fact, the 
inventors have recognized a subclass of these CETP inhibitors that are 
essentially aqueous insoluble, highly hydrophobic, and are characterized by a 
set of physical properties. This subclass exhibits dramatic enhancements in 
5 aqueous concentration and bioavailability when formulated using the 
compositions of the present invention. 

The first property of this subclass of essentially insoluble, hydrophobic 
CETP inhibitors is extremely low aqueous solubility. By extremely low aqueous 
solubility is meant that the minimum aqueous solubility at physiologically 
10 relevant pH (pH of 1 to 8) is less than about 10//g/ml and preferably less than 
about 1 //g/ml. 

A second property is a very high does-to-solubility ratio. Extremely low 
solubility often leads to poor or slow absorption of the drug from the fluid of the 
gastrointestinal tract, when the drug is dosed orally in a conventional manner. 
15 For extremely low solubility drugs, poor absorption generally becomes 

progressively more difficult as the dose (mass of drug given orally) increases. 
Thus, a second property of this subclass of essentially insoluble, hydrophobic 
CETP inhibitors is a very high dose (in mg) to solubility (in mg/ml) ratio (ml). By 
"very high dose-to-solubility ratio" is meant that the dose-to-solubility ratio has a 

2 0 value of at least 1000 ml, and preferably at least 5,000 ml. and more preferably 

at least 10,000 ml. 

A third property of this subclass of essentially insoluble, hydrophobic 
CETP inhibitors is that they are extremely hydrophobic. By extremely 
hydrophobic is meant that the Clog P value of the drug, has a value of at least 
25 4.0, preferably a value of at least 5.0, and more preferably a value of at least 
5.5. 

A fourth property of this subclass of essentially insoluble CETP inhibitors 
is that they have a low melting point. Generally, drugs of this subclass will have 
a melting point of about 150°C or less, and preferably about 140°C or less. 

3 0 Primarily, as a consequence of some or all of these four properties, 

CETP inhibitors of this subclass typically have very low absolute 
bioavailabilities. Specifically, the absolute bioavailibility of drugs in this subclass 
when dosed orally in their undispersed state is less than about 10% and more 
often less than about 5%. 
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Turning now to the chemical structures of specific CETP inhibitors, one 
class of CETP inhibitors that finds utility with the present invention consists of 
oxy substituted 4-carboxyamino-2-methyM ,2,3.4-tetrahydroquinolines having 
the Formula I 

5 

o 




Formula I 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 

10 compounds; 

wherein R M is hydrogen, Y, t W r X, f W r Y,; 

wherein W f is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X, is -O-Y,, -S-Y If -N(H)-Y| or -N-(Y,) 2 ; 

wherein Y, for each occurrence is independently Z\ or a fully saturated, 

15 partially unsaturated or fully unsaturated one to ten membered straight or 

branched carbon chain wherein the carbons, other than the connecting carbon, 
may optionally be replaced with one or two heteroatoms selected independently 
from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 

2 0 with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
with Z,; 

wherein Z, is a partially saturated, fully saturated or fully unsaturated 
2 5 three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
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membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Z f substituent is optionally mono-, di- or tri-substituted 
independently with halo, (C2-C 6 )alkenyl, (d-C 6 ) alkyl, hydroxy, (d-C 6 )alkoxy, 
5 (d-d)alkylthio, amino, nitro, cyano, oxo, carboxyl, (d-C 6 )alkyloxycarbonyl, 
mono-N- or di-N,N-(d-C6)alkylamino wherein said (Ci-C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (d- 
" C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxyl, (d- 

C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-d)alkylamino, said (d-d)alkyl 

10 substituent is also optionally substituted with from one to nine fluorines; 
R».3 is hydrogen or Q,; 

wherein Qi is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 

15 heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 

optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono-, or di-substituted with oxo, and said carbon 

2 0 chain is optionally mono-substituted with Vj; 

wherein V ( is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 

25 membered rings, taken independently, optionally having one to four 

heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Vj substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo. (Ci-C 6 )alkyl, (C 2 -C 6 )alkenyl, hydroxy, (d- 
C 6 )alkoxy, (Ci-C 4 )alkylthio, amino, nitro, cyano, oxo, carbamoyl, mono-N- or di- 

30 N t N-(CrC 6 ) alkylcarbamoyl, carboxyl, (C 1 -C 6 )alkyloxycarbonyl, mono-N- or di- 
N,N-(d-C 6 )alkylamino wherein said (d-Ce)alkyl or (C 2 -C 6 )alkenyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxyl, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino, said (d-d)alkyl or 
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(C 2 -C 6 )aikeny! substituents are also optionally substituted with from one to nine 

fluorines; 

Rm is Q M or V M 

wherein Q M is a fully saturated, partially unsaturated or fully unsaturated 
5 one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
10 substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono-, or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with 
V M ; 

wherein V M is a partially saturated, fully saturated or fully unsaturated 
15 three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V,.! substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (Ci-Ce)alkyl, (Ci-C 6 )alkoxy, amino, nitro, 
cyano, (C^CsJalkyloxycarbonyl, mono-N- or di-N.N-td-CeJalkylamino wherein 

2 0 said (Ci-CeJalkyl substituent is optionally mono-substituted with oxo, said (d- 

C 6 )alkyl substituent is also optionally substituted with from one to nine fluorines; 

wherein either R,. 3 must contain V, or R M must contain V M ; and R,. 5 , R^ 
, Riband R w are each independently hydrogen, hydroxy or oxy wherein said 
oxy is substituted with T, or a partially saturated, fully saturated or fully 

25 unsaturated one to twelve membered straight or branched carbon chain wherein 
the carbons, other than the connecting carbon, may optionally be replaced with 
one or two heteroatoms selected independently from oxygen, sulfur and 
nitrogen and said carbon is optionally mono-, di- or tri-substituted independently 
with halo, said carbon is optionally mono-substituted with hydroxy, said carbon 

30 is optionally mono-substituted with oxo, said sulfur is optionally mono- or di- 
substituted with oxo, said nitrogen is optionally mono- or di-substituted with oxo, 
and said carbon chain is optionally mono-substituted with TV, 

wherein T, is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 

3 5 independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
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two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T, substituent is optionally mono-, di- or tri-substituted 
independently with halo, (Ci-C 6 )alkyl t (C 2 -C 6 )atkenyl, hydroxy, <C,-C 6 )alkoxy, 
(C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C r C 6 )alkyloxycarbonyl f 
mono-N- or di-N,N-(C 1 -C 6 )alkylamino wherein said (d-C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C t - 
C 6 )alkoxy, (C 1 -C 4 )alkylthio l amino, nitro, cyano, oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl, mono-N- or di-N^^d-CeJalkylamino, said (C r C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines. 

Compounds of Formula I and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,140,342, United 
States Patent No. 6,362,198, and European Patent publication 987251, all of 
which are incorporated herein by reference in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula I: 

[2R.4S] 4-[(3,5-dichloro-benzyl)-methoxycarbonyl-amino]-6,7-dimethoxy- 
2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-dinitro-ben2yl)-methoxycarbonyl-amino]-6,7-dimethoxy-2- 
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(2,6-dichloro-pyridin-4-ylmethyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3 f 4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4SJ4-[(3,5-bis-trifIuoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
methoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7- 
methoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester, 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-ethoxycarbonyl-amino]-6 l 7- 
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 
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[2R.4S] 4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-6 f 7- 
dimethoxy.2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid 2,2,2-trifluoro- 
ethylester; 

[2R.4S] ^[(a.S-bis^rifluoromethyl-benzyO-methoxycarbonyl-aminoJ-ey- 
5 dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid propyl ester; 

[2R.4S] ^[(a.S-bis-trifluoromethyl-benzylJ-methoxycarbonyl-aminoJ-e,?- 
dimethoxy-2-methy!-3,4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl ester; 

[2R,4S] 4-[(3 t 5-bis-trifluoromethyl-ben^yl}rmethoxycarbonyl-amino]-2- 
methyl-6-trifiuoromethoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl 
10 ester, 

[2R.4S] (S.S-bis-trifluoromethyl-benzyO-tl-butyryl-ej-dimethoxy^- 
methyl-1 ,2 t 3,4-tetrahydro-quinolin-4-yl)-carbamic acid methyl ester; 

[2R,4S] (3,5-bis-trifluoromethyl-benzyl)-(1-butyl^7-dimethoxy-2-methyl- 
1,2,3,44etrahydro<|uinolin-4-y!)-carbamic acid methyl ester; and 
15 [2R,4S] (3 t 5-bis-trifluoromethyl-benzyl)-[1-(2-ethyl-butyl)-6 f 7-dimethoxy- 

2-methyl-1 l 2,3 t 4-tetrahydroquinolin-4-yl]-carbamic acid methyl ester, 
hydrochloride. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of 4-carboxyamino-2-methyM ,2,3,4,-tetrahydroquinolines, 
2 0 having the Formula II 




Ru-8 



Formula li 

and pharmaceutically acceptable salts, enantiomers, or stereoisomers of said 
2 5 compounds; 

wherein R, M is hydrogen, Y, u W H -X«, W, r Yt,; 

wherein W H is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X„ is -O-Yu, -S-Y,„ -N(H)-Y„ or -N-(Y„) 2 ; 
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wherein Y„ for each occurrence is independently Z„ or a fully saturated, 
partially unsaturated or fully unsaturated one to ten membered straight or 
branched carbon chain wherein the carbons, other than the connecting carbon 
may optionally be replaced with one or two heteroatoms selected independently 
5 from oxygen, sulfur and nitrogen and said carbon is optionally mono- di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 
with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
optionally mono- or di-substituted with oxo, said nitrogen is optionally mono- or 
di-substituted with oxo. and said carbon chain is optionally mono-substituted 
10 withZ,,; - 

Z,, is a partially saturated, fully saturated or fully unsaturated three to 
twelve membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said 2„ substituent is optionally mono-, di- or tri-substituted 
independently with halo. (CrC«)alkenyl, (C,-C 6 ) alkyl. hydroxy, (C-Cejalkoxy, 
(C,-C 4 )alkylthio. amino, nitro. cyano. oxo, carboxy, (C^C^alkyloxycarbonyl, 
mono-N- or di-N.N-^-C^alkylamino wherein said (C,-C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy. (C,- 
C 6 )alkoxy, (C,-C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C,- 
C 6 )alkyloxycarbonyl. mono-N- or di-N,N-(C,-C 6 )alkylamino, said (C,-C 6 )alkyl is 
also optionally substituted with from one to nine fluorines; 
2 5 R IU3 is hydrogen or Q„; 

wherein Q„ is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo. 
said nitrogen is optionally mono- or di-substituted with oxo. and said carbon 
chain is optionally mono-substituted with V„; 
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wherein V n is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or, a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
5 three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Vn substituent is optionally mono-, dh tri-, or tetra- 
substituted independently with halo, (d-Ce}alkyl t (C r C 6 )alkenyl, hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 

10 di-N f N-(d-C 6 ) alkylcarboxamoyl, carboxy, (d-C 6 )alkyloxycarbonyl, mono-N- or 
di-N,N-(d-C 6 )alkylamino wherein said (d-C 6 )alkyl or (C 2 -C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, {Ci-djalkylthio, amino, nitro, cyano, oxo, carboxy, (C r 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino or said (d-C 6 )alkyl 

15 or (C2-C a )alkenyl substituents are optionally substituted with from one to nine 
fluorines; 
Rim is QiM or V, M 

wherein Q, M a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
20 other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 

2 5 said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 

chain is optionally mono-substituted with V, M ; 

wherein Vj M is a partially saturated, fully saturated or fully unsaturated 
three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

3 0 wherein said Vim substituent is optionally mono-, di-, tri-, or tetra- 

substituted independently with halo, (d-C 6 )alkyl, (d-C 6 )alkoxy, amino, nitro, 
cyano, (d-C 6 )alkyloxycarbonyl, mono-N- or di-N,N-{d-C 6 )alkylamino wherein 
said (d-Ce)alkyl substituent is optionally mono-substituted with oxo, said (d- 
C 6 )alkyl substituent is optionally substituted with from one to nine fluorines; 
3 5 wherein either R„. 3 must contain V,i or R, w must contain V lM ; and 
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R.i-5 , Rm . R,, 7 and Rii-e are each independently hydrogen, a bond, nitro or halo 
wherein said bond is substituted with T„ or a partially saturated, fully saturated 
or fully unsaturated ( Cl -C 12 ) straight or branched carbon chain wherein carbon 
may optionally be replaced with one or two heteroatoms selected independently 
5 from oxygen, sulfur and nitrogen wherein said carbon atoms are optionally 
mono-, di- or tri-substituted independently with halo, said carbon is optionally 
mono-substituted with hydroxy, said carbon is optionally mono-substituted with 
oxo. said sulfur is optionally mono- or di-substituted with oxo. said nitrogen is 
optionally mono- or di-substituted with oxo. and said carbon is optionally mono- 
10 substituted with T„; 

wherein T„ is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or. a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T l( substituent is optionally mono-, di- or tri-substituted 
independently with halo. (C-CeJalkyI, (CVCeJalkenyl. hydroxy. (C-QOalkoxy, 
(CVCOalkylthio. amino, nitro. cyano. oxo. carboxy. (d-C^alkyloxycarbonyl 
mono-N- or di-N.N-fCVC^alkylamino wherein said (C^alkyl substituent Is 
optionally mono-, di- or tri-substituted independently with hydroxy. (C,- 
C 6 )alkoxy, (CVC^alkylthio, amino, nitro. cyano. oxo. carboxy. (C,- 
C 6 )alkyloxycarbonyl. mono-N- or di-N.N-(C,-C 6 )alkylamino. said (C,-C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines; 
provided that at least one of substituents R,. s . R^, R,_ 7 and R 1M is not hydrogen 
and is not linked to the quinoline moiety through oxy. 

Compounds of Formula II and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6.147.090. United 
States Patent Application No. 09/671.400 filed September 27. 2000 and PCT 
Publication No. WO00/17166. all of which are incorporated herein by reference 
in their entireties for ail purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula II: 

[2R.4S] 4-[(3 f 5-Bis-trifluoromethyl-ben2yl).methoxycarbonyl-amino]^2- 
methyN7-trifluorometh y l-3,4-dihydro2H.quinonne.1-carboxylic acid ethyl ester; 
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[2R ? 4S] 44(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbony!-amino]-7- 
chloro-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[{3 1 5-Bis-trifluoromethyl-benzyl)-methoxycarbonyi-amino]-6- 
chloro-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3 t 5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]- 
2,6,7-trimethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6 1 7- 
diethyl-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4S] 44(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
ethyl-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic add ethyl ester; 

[2R,4S] 4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoIine-1-carboxyNc acid ethyi ester; 
and 



[2R.4S] 4-[(3 f 5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxyiic acid isopropyl 
ester. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of annulated 4-carboxyamino-2-methyM , 2,3,4,- 
tetrahydroquinolines, having the Formula III 



and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
compounds; 

wherein R,, M is hydrogen, Y m , W„ r X U i, W ur Y m ; 

wherein W m is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X„, is -0-Y„ lf -S-Y, n , -N(H)-Y„, or -N-(Y m ) 2 ; 



Ri 



R, 




Formula HI 
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Y,„ for each occurrence is independently Z,„ or a fully saturated, partially 
unsaturated or fully unsaturated one to ten membered straight or branched 
carbon chain wherein the carbons, other than the connecting carbon, may 
optionally be replaced with one or two heteroatoms selected independently from 
5 oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 
with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
10 withZm: 

wherein Z,„ is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 

1 s three to six membered rings, taken independently, optionally having one to four 

heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Z„, substituent is optionally mono-, di- or tri-substituted 
independently with halo. (C r Ce)alkenyl, (C,-C 6 ) alkyl. hydroxy, (C,-C 6 )alkoxy. 
(C-Oalkylthio, amino, nitro. cyano. oxo. carboxy. (C 1 -C 6 )alkyloxycarbonyl. 

2 o mono-N- or di-N.N-^-C^alkylamino wherein said (C,-C 6 )alkyl substituent is 

optionally mono-, di- or tri-substituted independently with halo, hydroxy. (C,- 
C 6 )alkoxy. (d-C 4 )alkylthio. amino, nitro. cyano. oxo. carboxy, (C,- 
C 6 )alkyloxycarbonyl. mono-N- or di-N.N-^-CeJalkylamino. said (C,-C 6 )alkyl 
optionally substituted with from one to nine fluorines; 

2 5 Rih-3 is hydrogen or Qui; 

wherein Q,„ is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 

3 o optionally mono-, di- or tri-substituted independently with halo, said carbon is 

optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo. said sulfur is optionally mono- or di-substituted with oxo. 
said nitrogen is optionally mono- or di-substituted with oxo. and said carbon 
chain is optionally mono-substituted with V m ; 
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wherein V IM is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
5 three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V nJ substituent is optionally mono-, dh tri-, or tetra- 
substituted independently with halo, (d-CeJalkyl, (C 2 -C 6 )alkenyl, hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 
10 di-N,N-(d-C 6 ) alky! carboxamoyl, carboxy, (d-C 6 )alkyloxycarbonyl, mono-N- or 
di-N,N-(d-C 6 )alkylamino wherein said (d-C 6 )alkyl or (C2-C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(C 1 -C 6 )alkylamino or said (d-C 6 )alkyl 
15 or (C 2 -C 6 )alkenyl are optionally substituted with from one to nine fluorines; 
R„ M is Qum or V„ M ; 

wherein Q m .i a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 
other than the connecting carbon, may optionally be replaced with one 

2 0 heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 

optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 
25 chain is optionally mono-substituted with 

v IIM ; 

wherein Vm.i is a partially saturated, fully saturated or fully unsaturated 
three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

3 0 wherein said V„ M substituent is optionally mono-, di-, tri-, or tetra- 

substituted independently with halo, (d-C 6 )alkyl, (C 1 -C 6 )alkoxy, amino, nitro, 
cyano, (Ci-C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(C r C 6 )alkylamino wherein 
said (d-C 6 )alkyl substituent is optionally mono-substituted with oxo, said (d- 
C 6 )alkyl substituent optionally having from one to nine fluorines; 
3 5 wherein either R,,,^ must contain V„, or R IIM must contain V (n .i; and 
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R,„. 5 and Rums, or R nw and R,„_ 7l and/or R„,. 7 and R„ w are taken together and 
form at least one four to eight membered ring that is partially saturated or fully 
unsaturated optionally having one to three heteroatoms independently selected 
from nitrogen, sulfur and oxygen; 
5 wherein said ring or rings formed by R m ^ and R^, or R, n ^ and R m .7, 

and/or Riband R| )W are optionally mono-, di- or tri-substituted independently 
with halo, (d-d)alkyl, (d-d)alkylsulfonyl, (C 2 -C 6 )alkenyl, hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxy ; (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )aikylamino wherein said (d- 

1 0 C 6 )alkyl substituent is optionally mono-, di- or tri-substituted independently with 
hydroxy, (d-C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(Ci-C 6 )alkylamino, said (d-d)alkyl 
substituent optionally having from one to nine fluorines; 

provided that the R m . 5 , Rw-e , Rm-7 and/or R IJWf as the case may be, that 

15 do not form at least one ring are each independently hydrogen, halo, (d- 

C 6 )aIkoxy or (d-d)alkyi, said (d-C 6 )alkyl optionally having from one to nine 
fluorines. 

Compounds of Formula 111 and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,147,089, United 
2 0 States Patent No. 6.310,075, and European Patent Application No. 99307240.4 
filed September 14, 1999, all of which are incorporated herein by reference in 
their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of the 
following compounds of Formula III: 

2 5 [2R. 4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 

methyl-2, 3,4,6,7, 8-hexahydro-cyclopenta[g]quinoline-1-carboxylic acid ethyl 
ester, 

[6R, 8S] 8-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
methyl-3,6.7,8-tetrahydro-1H-2-thia-5-aza-cyciopenta[b]naphthalene-5- 

3 0 carboxylic acid ethyl ester; 

[6R, 8S] 8-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
methyl-3 I 6,7,8-tetrahydro-2H-furo[2,3-g]quinoIine-5-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
methyl-3,4,6,8-tetrahydro-2H-furot3 t 4-g]quinoiine-1-carboxylic acid ethyl ester; 
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[2R,4S] 4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2- 
methyl-3,4,6 f 7,8 f 9-hexahydro-2H-ben2o[g]quinoIine-1-carboxylic acid propyl 
ester; 

[7R.9S] 9-[(3 p 5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-7- 
methyl-I^^.T^^-hexahydro-e-aza-cyclopentafalnaphthalene-e-carboxylic acid 
ethyl ester; and 

[6S.8R] 6-[(3 t 5-bis-trifluoromethyl-benzyl)-rnethoxycarbonyl-arnino]-8- 
methyl-1 t 2 t 3,6,7,8-hexahydro-9-a2a-cydopenta[a]naphthalene-9-carboxylic acid 
ethyl ester. 

Another class of CETP inhibitors that finds utility with the present invention 
consists of 4-carboxyamino-2-substituted-1,2 f 3,4,-tetrahydroquinolines l having 
the Formula IV 



O 




Formula IV 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
compounds; 

wherein Rj V -i is hydrogen, Yiv, Wjv-Xn/ or W lxr Yrv; 

20 wherein W JV is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 
Xiv is -0-Y w , -S-Y*. -N(H)-Y lv or -N-^k; 

wherein Yiv for each occurrence is independently Z, v or a fully saturated, 
partially unsaturated or fully unsaturated one to ten membered straight or 
branched carbon chain wherein the carbons, other than the connecting carbon, 

25 may optionally be replaced with one or two heteroatoms selected independently 
from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 
with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 



5 



10 
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optionally mono- or di-substituted with oxo. said nitrogen is optionally mono-, or 
di-substituted with oxo. and said carbon chain is optionally mono-substituted 
with Z| V ; 

wherein Z N is a partially saturated, fully saturated or fully unsaturated 
5 three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 
l o wherein said Z* substituent is optionally mono-, di- or tri-substituted 

independently with halo, (C 2 -C 6 )alkenyl, (C,-Ce) alkyl, hydroxy. (C,-C 6 )alkoxy, 
(C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy. (C,-C 6 )alkyloxycarbonyl, 
mono-N- or di-N.N-fC-C^alkylamino wherein said (C-Cejalkyl substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (C,- 
1 5 C 6 )alkoxy. (C,-C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy. (C,- 

C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(C r C 6 )alkylamino, said (C,-C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines; 
R W -2 is a partially saturated, fully saturated or fully unsaturated one to six 
membered straight or branched carbon chain wherein the carbons, other than 
2 0 the connecting carbon, may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with oxo, said carbon is optionally mono- 
substituted with hydroxy, said sulfur is optionally mono- or di-substituted with 

2 5 oxo, said nitrogen is optionally mono- or di-substituted with oxo; or said R, v . 2 is a 

partially saturated, fully saturated or fully unsaturated three to seven membered 
ring optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, wherein said Raring is optionally attached 
through (C,-C 4 )alkyl; 

3 0 wherein said R w . 2 ring is optionally mono-, di- or tri-substituted 

independently with halo. (C 2 -C 6 )alkenyl. (d-Cg) alkyl, hydroxy. (C,-C 6 )alkoxy. 
(C 1 -C 4 )alkylthio, amino, nitro. cyano. oxo, carboxy, (d-CeJalkyloxycarbonyl, 
mono-N- or di-N.N-td-CsJalkylamino wherein said <C,-C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (C,- 
3 5 C 6 )alkoxy, (C,-C 4 )alkylthio, oxo or (C-C^alkyloxycarbonyl; 
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with the proviso that R, V -2 is not methyl; 
R1V.3 is hydrogen or Q, v ; 

wherein Q )V is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons 
5 other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 
10 said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 
chain is optionally mono-substituted with V JV ; 

wherein V| V is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
1 5 two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms. selected independently from nitrogen, sulfur and oxygen; 

wherein said Viv substituent is optionally mono-, di-, tri-, or tetra- 
substituted independently with halo, (d-C 6 )alkyl, (C2-C 6 )alkenyl, hydroxy, (d- 

2 0 C 6 )alkoxy, (Ci-C 4 )alkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 

di-N,N-(CrC 6 ) alkylcarboxamoyl, carboxy, (d-CeJalkyloxycarbonyl, mono-N- or 
di-N,N-(Ci-C 6 )alkylamino wherein said (d-C 6 )alkyl or (C 2 -C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 
25 C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino, said (d-C 6 )alkyl or 
(C2-C 6 )alkenyl substituents are also optionally substituted with from one to nine 
fluorines; 

Ram is Qum or V^; 

wherein Q^.i a fully saturated, partially unsaturated or fully unsaturated 

3 0 one to six membered straight or branched carbon chain wherein the carbons, 

other than the connecting carbon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
3 5 substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo. 
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said nitrogen is optionally mono- or di-substituted with oxo, and said carbon 

chain is optionally mono-substituted with 

V,v.i; 

wherein V (V .i is a partially saturated, fully saturated or fully unsaturated 
5 three to six membered ring optionally having one to two heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said Viv-i substituent is optionally mono-, dh tri-, or tetra- 
substituted independently with halo, (Ci-CefclkyI, (C 1 -C 6 )alkoxy, amino; nitro, 
cyano, (d-C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(Ci-C 6 )alkylamino wherein 

10 said (d-CeJalkyl substituent is optionally mono-substituted with oxo, said (Ct 
C 6 )alkyl substituent is also optionally substituted with' from one to nine fluorines; 

wherein either FV 3 must contain or R, v -4 must contain V, v -i; 
Riv-5 , Rjv-6 . Rcv^and R^are each independently hydrogen, a bond, nitro or 
halo wherein said bond is substituted with T,v or a partially saturated, fully 

15 saturated or fully unsaturated (C<rC 12 ) straight or branched carbon chain 
wherein carbon, may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with hydroxy, said carbon is optionally 

2 0 mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with 
oxo, said nitrogen is optionally mono- or di-substituted with oxo, and said 
carbon is optionally mono-substituted with T,v; 

wherein T,v is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 

2 5 independently from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T (V substituent is optionally mono-, di- or tri-substituted 

30 independently with halo. (Ci-C 6 )alkyl, (C 2 -C 6 )alkenyl, hydroxy, (Ci-C 6 )alkoxy, 
(C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C 1 -C 6 )alkyloxycarbonyl, 
mono-N- or di-KN-fd-CeJalkylamino wherein said (Ci-C 6 )a!kyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (C r 
C 6 )aikoxy, (C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (Ci- 
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C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino, said (Ci-C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines; and 

wherein R w . 5 and R, v ^, or R,v-6 and R, v .7, and/or R,v.7and R, v ^ may also 
be taken together and can form at least one four to eight membered ring that is 
5 partially saturated or fully unsaturated optionally having one to three 
heteroatoms independently selected from nitrogen, sulfur and oxygen; 

wherein said ring or rings formed by R, v _ 5 and R, v ^, or R, v ^ and R, v . 7 , 
and/or R, v . 7 and R^ are optionally mono-, di- or tri-substituted independently 
with halo, (d-C 6 )alkyl f (d-d)alkylsulfonyl, (C 2 -C 6 )alkenyl, hydroxy, (d- 

10 C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 

C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino wherein said (d- 
C 6 )alkyl substituent is optionally mono-, di- or tri-substituted independently with 
hydroxy, (d-C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino, said (d-d)alkyl 

15 substituent is also optionally substituted with from one to nine fluorines; 

with the proviso that when Rjv. 2 is carboxyl or (d-d)alkylcarboxyl, then R,v.i is 
not hydrogen. 

Compounds of Formula IV and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,197,786, United 
2 0 States Application Serial No. 09/685,3000 filed 10/10/00, and PCT Publication 
No. WO 00/17164, all of which are incorporated herein by reference in their 
entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula IV: 

2 5 [2S,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 

isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl 
ester; 

[2S,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6- 
chloro-2-cyclopropyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

3 0 [2S,4S] 2-cyclopropyl-4-[(3,5-dichloro-benzyl)-methoxycarbonyl-amino]- 

6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid tert- 
butyl ester; 

35 
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[2R.4R] 4-[(3,5-bis-trifluoromethyl-ben2yl). 

methoxycarbony|.amino]-2-cycIopropyl-6-trifluoromethyl-3,4-dihyd 
quinaline-1-carboxylic acid isopropyl ester, 

[2S l 4S]4-[(3 t 5-bis-trinuoromethyl-ben2yl).methoxycarbonyl-amino]-2- 

5 cyclopropy!.6-trifluoromethyl-3 1 4-dihydro-2H-quinoline-1.carboxylic acid 
isopropyl ester; 

[2S,4S] 4-[(3,5-bis-trifiuoromethyl-benzyl).methoxycarbonyl-aminoJ-2- 

cyclobuty|.6.trifluoromethy|.3,4-dihydro.2H-quinoline-1.carboxylic acid isopropyl 
ester; 

1 0 [2R,4S] 4-[(3,5-bis-trifluorome^ 

ethyl-6-trifluorome^^^^ acid isopropyl 

ester; 

[2S,4S] 4-[(3.5-bis-trmuoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
methoxymethyl-6-trifluoromethyl^ 
15 isopropyl ester; 

[2R,4S]4.[(3 l 5-bis-trifluoromethyl-benzyi)-methoxycarbonyl-amino]-2- 
ethyl-6-trifluoromethy|.3,4-dihydro-2H-quinoline-1 -carboxylic acid 2-hydroxy- 
ethyl ester, 

[2S,4S] 4-[(3,5-bis-trifluoromethyl-benzyl}-methoxycarbonyl-arnino]-2- 

2 0 cyciopropyl-6-trifluoromethy|.3,4.dihydro-2H-quinoline-1-carboxylic acid ethyl 
ester; 

[2R,4S]4-[(3,5-bis-trifluoromethyI-benzyl)-methoxycarbonyl-amino]-2- 

ethyl-6-trifluoromethyl-3,4.dihydro-2H-quinoline-1.carboxylic acid ethyl ester; 

- 5 [2S.4S] 4-[(3 I 5-bis-trinuoromethyl-benzyl)-methoxycart)onyl-amino]-2- 

cyclopropy|.6-trifIuoromethyl-3,4.dihydro.2H-quinoline-1.c^rboxylic acid propyl 
ester; and 

[2R f 4Sj4-[(3,5-bis-trifIuoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
ethyl-6-trifIuoromethyl-3 t 4.dihydro-2H.quinoline-1-carboxylic acid propyl ester. 
0 Another class of CETP inhibitors that finds utility with the present 

invention consists of 4-amino substituted-2-substituted-1 .2,3,4,- 
tetrahydroquinolines, having the Formula V 
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Formula V 

and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
5 compounds; 

wherein R V -i is Y Vf WyX v or Wv-Y v ; 

wherein W v is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X v is -O-Yv, -S-Yv, -N(H)-Y V or -N-(Y V ) 2 ; 

wherein Y v for each occurrence is independently Z v or a fully saturated, 

10 partially unsaturated or fully unsaturated one to ten membered straight or 

branched carbon chain wherein the carbons, other than the connecting carbon, 
may optionally be replaced with one or two heteroatoms selected independently 
from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted 

15 with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 
optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
with Z v ; 

wherein Z v is a partially saturated, fully saturated or fully unsaturated 
2 0 three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 
25 wherein said Z v substituent is optionally mono-, di- or tri-substituted 

independently with halo, (C2-C 6 )alkenyl, (C,-C 6 ) alkyl, hydroxy, (C r C 6 )alkoxy, 
(Ci-C 4 )alkylthio, amino, nitro. cyano, oxo, carboxy, (C 1 -C 6 )alkyloxycarbonyl, 
mono-N- or di-N.N^d-CsJalkylamino wherein said (d-C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with halo, hydroxy, (CV 
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C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl. mono-N- or di-N,N-(d-C 6 )alkylamino, said (d-C 6 )alkyl 
substituent is also optionally substituted with from one to nine fluorines; 

R v .2 is a partially saturated, fully saturated or fully unsaturated one to six 
5 membered straight or branched carbon chain wherein the carbons, other than 
the connecting carbon, may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with oxo, said carbon is optionally rnono- 

1 0 substituted with hydroxy, said sulfur is optionally mono- or di-substituted with 

oxo, said nitrogen is optionally mono- or di-substituted with oxo; or said R v . 2 is a 
partially saturated, fully saturated or fully unsaturated three to seven membered 
ring optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, wherein said R V - 2 ring is optionally attached through 

15 (d-C 4 )alkyl; 

wherein said R v . 2 ring is optionally mono-, di- or tri-substituted 
independently with halo, (C r C 6 )alkenyl, (d-C 6 ) alkyl, hydroxy, (d-C 6 )alkoxy, 
(C 1 -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C n -C 6 )alkyloxycarbonyl, 
mono-N- or di-N,N-(C 1 -C 6 )alkylamino wherein said (C 1 -C 6 )alkyl substituent is 

2 0 optionally mono-, di- or tri-substituted independently with halo, hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, oxo or (d-C 6 )alkyloxycarbonyl; 
R V -3 is hydrogen or Q v ; 

wherein Q v is a fully saturated, partially unsaturated or fully unsaturated 
one to six membered straight or branched carbon chain wherein the carbons, 

2 5 other than the connecting carbon, may optionally be replaced with one 

heteroatom selected from oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted independently with halo, said carbon is 
optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, 

3 0 said nitrogen is optionally mono-, or di-substituted with oxo, and said carbon 

chain is optionally mono-substituted with V v ; 

wherein V v is a partially saturated, fully saturated or fully unsaturated 
three to eight membered ring optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
3 5 two fused partially saturated, fully saturated or fully unsaturated three to six 
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membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V v substituent is optionally mono-, di- f tri-, or tetra- 
substituted independently with halo, (d-d)alkyl, (C2-C 6 )alkenyl, hydroxy, (d- 
5 C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxamoyl, mono-N- or 
di-N,N-(d-C 6 ) alkylcarboxamoyl, carboxy, (d-d)alkyloxycarbonyl, mono-N- or 
di-N.N-(d-d)alkylamino wherein said (d-C 6 )alkyi or (C 2 -C 6 )alkenyl substituent 
is optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (d-d)alkylthio, amino, nitro, cyano, oxo, carboxy, (d- 

1 o d)alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino, said (d-C 6 )alkyl or 

(C r C 6 )alkenyl substituents are also optionally substituted with from one to nine • 
fluorines; 

Rv^ is cyano, formyl, W V -iQ v -i. W V -i\Am. (d-d)alkyleneVv-i or V v . 2 ; 
wherein W V -i is carbonyl, thiocarbonyl, SO or S0 2 , 

1 5 wherein Q v .i a fully saturated, partially unsaturated or fully unsaturated 

one to six membered straight or branched carbon chain wherein the carbons 
may optionally be replaced with one heteroatom selected from oxygen, sulfur 
and nitrogen and said carbon is optionally mono-, di- or tri-substituted 
independently with halo, said carbon is optionally mono-substituted with 

20 hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is 

optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted 
with V v .i; 

wherein V v -i is a partially saturated, fully saturated or fully unsaturated 

2 5 three to six membered ring optionally having one to two heteroatoms selected 

independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of 
two fused partially saturated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

3 0 wherein said V v .i substituent is optionally mono-, di-, tri-, or tetra- 

substituted independently with halo, (d-d)alkyl, (d-C 6 )alkoxy, hydroxy, oxo, 
amino, nitro, cyano, (d-C 6 )alkyloxycarbonyi, mono-N- or di-N,N-(d- 
d)alkylamino wherein said (d-C 6 )alkyl substituent is optionally mono- 
substituted with oxo, said (d-C 6 )alkyl substituent is also optionally substituted 
3 5 with from one to nine fluorines; 
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wherein V v . 2 is a partially saturated, fully saturated or fully unsaturated 
five to seven membered ring containing one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen; 

wherein said V v . 2 substituent is optionally mono-, di- or tri-substituted 
independently with halo, (d-d)alkyl, <d-C 2 )alkoxy, hydroxy, or oxo wherein 
said (d-C 2 )alkyl optionally has from one to five fluorines; and 

wherein R v ^ does not include oxycarbonyl linked directly to the C 4 
nitrogen; 

wherein either R v . 3 must contain V v or R v-t must contain V v _i; 
Rv.5 , Rv-e . R v .?and R v ^are independently hydrogen, a bond, nitro or 
halo wherein said bond is substituted with T v or a partially saturated, fully 
saturated or fully unsaturated (C r C 12 ) straight or branched carbon chain 
wherein carbon may optionally be replaced with one or two heteroatoms 
selected independently from oxygen, sulfur and nitrogen, wherein said carbon 
atoms are optionally mono-, di- or tri-substituted independently with halo, said 
carbon is optionally mono-substituted with hydroxy, said carbon is optionally 
mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with 
oxo, said nitrogen is optionally mono- or di-substituted with oxo, and said 
carbon chain is optionally mono-substituted with T v ; 

wherein T v is a partially saturated, fully saturated or fully unsaturated 
three to twelve membered ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T v substituent is optionally mono-, di- or tri-substituted 
independently with halo, (d-d)alkyl, (C 2 -C 6 )alkenyl, hydroxy, (d-C 6 )alkoxy, 
(d-d)alkylthio, amino, nitro, cyano, oxo, carboxy, (d-d)alkyloxycarbonyi, 
mono-N- or di-N,N-(d-C 6 )alkylamino wherein said (d-C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy. (d-d)alkylthio, amino, nitro, cyano. oxo, carboxy, (d- 
C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(d-C 6 )alkylamino, said (d-C 6 )alkyl 
substituent also optionally has from one to nine fluorines; 

wherein R v . 5 and R v -6, or R^ and R v . 7 , and/or R v . 7 and R v ^ may also be 
taken together and can form at least one ring that is a partially saturated or fully 
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heteroatoms independently selected from nitrogen, sulfur and oxygen; 

wherein said rings formed by R v .s and R v -6, or R v ^ and R v . 7 , and/or R v _ 7 
and Rv-a are optionally mono-, di- or tri-substituted independently with halo, (CV 
5 C 6 )alkyl, (Ci-C 4 )alkylsulfonyl t (Cz-C 6 )alkenyl, hydroxy, (Ci-C 6 )alkoxy, (C t - 

C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, (C,-C 6 )aikyioxycarbonyl, mono- 
N- or di-N.N-Cd-CeJalkylamino wherein said (C r C 6 )alkyl substituent is 
optionally mono-, di- or tri-substituted independently with hydroxy, (d- 
C 6 )alkoxy, (C 1 -C 4 )alky!thio, amino, nitro, cyano, oxo, carboxy, (d- 
10 C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(Ci-C 6 )aikylamino, said (d-CeJalkyl 
substituent also optionally has from one to nine fluorines. 

Compounds of Formula V and their methods of manufacture are 
disclosed in commonly assigned United States Patent No. 6,140,343. United 
States Patent Application Serial No. 09/671,221 filed September 27, 2000, and 
15 PCT Publication No. WO 00/17165, all of which are incorporated herein by 
reference in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of 
the following compounds of Formula V: 

[2S,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-formyl-amino]-2-cyclopropyl-6- 

2 0 trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-formyl-amino]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid propyl ester, 

[2S.4S] 4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-cyclopropyf-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl ester; 
2 5 [2R,4S] 4-[acetyl-(3,5-bis-trifIuoromethyi-ben2yI)-amino]-2-ethyl-6- 

trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S] 4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2S,4S] 4-[1-(3,5-bis-trifluoromethyi-benzyl)-ureido]-2-cyclopropyl-6- 

3 0 trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid isopropyl ester; 

[2R,4S] 4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester; 

[2S.4S] 4-[acetyl-(3 p 5-bis-trifIuoromethyl-ben2yl)-amino]-2- 
methoxymethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid 
3 5 isopropyl ester; 
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[2S.4S]4-[acetyl-(3.5-bis-trifluoromethyl-benzyl)-aminoJ-2-cyclopropyl-6- 
trif]uoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid propyl ester; 

[2S,4S]4-[acetyl-(3,5-bis-trifluoromethyl-ben2yl)-amino]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4S]4-[(3,5-bis-trifiuoromethyl-benzyl)-formyl-amino]-2-ethyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S]4-[(3,5-bis-trifluoromethyl-ben2yl)-formyl-amino]-2-methyl-6- 
trifluoromethyl-3.4-dihydro-2H.quinoline-1-carboxylic acid ethyl ester; 

[2S,4S]4-[acetyl-(3.5-bis-trifluoromethyl-benzyl)-amino]-2-cyclopropyl-6- 
trifluoromethyl-3.4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; 

[2R,4S]4-{(3,5-bis-trifluoromethyl-ben2yl>-formyl-amino]-2-ethyl-6- 
trifluoromethyl-3.4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl}-formyl-amino]-2-cyclopropyl-6- 
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[2R > 4S]4-[(3,5-bis-trmuoromethyl-benzyl)-formyl-amino]-2-rnethyl-6- 
trifluoromethyl-3.4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; and 

[2R,4S]4-[acetyl-(3.5-bis-trifluoromethyl-ben2yl)-amino]-2-methyl-6- 
trifluoromethyl-3.4-dihydro-2H-quinoline-l-carboxylic acid isopropyl ester. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of cycloalkano-pyridines having the Formula VI 



and pharmaceutically acceptable salts, enantiomers, or stereoisomers of said 
compounds; 



A v , denotes an aryl containing 6 to 10 carbon atoms, which is optionally 
substituted with up to five identical or different substituents in the form of a 
halogen, nitro. hydroxyl, trifluoromethyl, trifluoromethoxy or a straight-chain or 
branched alkyl, acyl, hydroxyalkyl or alkoxy containing up to 7 carbon atoms 
each, or in the form of a group according to the formula -BNR vl . 3 R vl w„ wherein 




Formula VI 



25 



in which 
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R V i-3 and R V m are identical or different and denote a hydrogen, phenyl or 
a straight-chain or branched alkyl containing up to 6 carbon atoms, 

D V i denotes an aryl containing 6 to 10 carbon atoms, which is optionally 
substituted with a phenyl, nitro, halogen, trifluoromethyl or trifluoromethoxy, or a 
5 radical according to the formula Rvi-s-Ur, 




or RvwrTvi-VvrXvi. wherein 

10 Rvi-5, Rvi-6 and R V i-o denote, independently from one another, a cycloalkyl 

containing 3 to 6 carbon atoms, or an aryl containing 6 to 10 carbon atom or a 
5- to 7-membered, optionally benzo-condensed, saturated or unsaturated, 
mono-, bi- or tricyclic heterocycle containing up to 4 heteroatoms from the 
series of S, N and/or O t wherein the rings are optionally substituted, in the case 

15 of the nitrogen-containing rings also via the N function, with up to five identical 
or different substituents in the form of a halogen, trifluoromethyl, nitro, hydroxyl, 
cyano, carboxyl, trifluoromethoxy, a straight-chain or branched acyl, alkyl, 
alkylthio, alkylalkoxy, alkoxy or alkoxycarbonyl containing up to 6 carbon atoms 
each, an aryl or trifluoromethyl-substituted aryl containing 6 to 10 carbon atoms 

2 0 each, or an optionally benzo-condensed, aromatic 5- to 7-membered 

heterocycle containing up to 3 heteoatoms from the series of S, N and/or O, 
and/or in the form of a group according to the formula BOR VM0 , -SRvmii 
-SO 

2RVM2 or BNRvm3Rvm4. wherein 

Rv?-io. Rvmi and R V m2 denote, independently from one another, an aryl 
25 containing 6 to 10 carbon atoms, which is in turn substituted with up to two 

identical or different substituents in the form of a phenyl, halogen or a straight- 
chain or branched alkyl containing up to 6 carbon atoms, 

Rvm3 and R V M4 are identical or different and have the meaning of R V i-3 
and Rvm given above, or 

3 0 Rvi-s and/or R v « denote a radical according to the formula 
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<X>; - ,c^> 



10 



15 



20 



25 



R vt -7 denotes a hydrogen or halogen, and 

Rvi-e denotes a hydrogen, halogen, azido, trifluoramethyl, hydroxyl, 
trifluoromethoxy, a straight-chain or branched alkoxy or aikyl containing up to 6 
carbon atoms each, or a radical according to the formula 



Rvm5 and R V m 6 are identical or different and have the meaning of R vt - 3 
and R V m given above, or 

Rvi-7 and R vw together form a radical according to the formula =0 or 
=NR V i-i7, wherein 

Rvn7 denotes a hydrogen or a straight-chain or branched alkyl, alkoxy or 
acyl containing up to 6 carbon atoms each, 

Lv* denotes a straight-chain or branched alkylene or alkenylene chain 
containing up to 8 carbon atoms each, which are optionally substituted with up 
to two hydroxyl groups, 

Tvt and Xvi are identical or different and denote a straight-chain or 
branched alkylene chain containing up to 8 carbon atoms, or 

Tvi or X V | denotes a bond, 

V VI denotes an oxygen or sulfur atom or an BNRvmb group, wherein 

R VM8 denotes a hydrogen or a straight-chain or branched alkyl 
containing up to 6 carbon atoms or a phenyl, 

Evi denotes a cycloalkyl containing 3 to 8 carbon atoms, or a straight- 
chain or branched alkyl containing up to 8 carbon atoms, which is optionally 
substituted with a cycloalkyl containing 3 to 8 carbon atoms or a hydroxyl. or a 
phenyl, which is optionally substituted with a halogen or trifluoromethyl, 

Rvm and R v ,. 2 together form a straight-chain or branched alkylene chain 
containing up to 7 carbon atoms, which must be substituted with a carbonyl 
group and/or a radical according to the formula 



-NRvm 5 Rv!.16. 



wherein 



O 



O 



1,3 




k VM9 



or 
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wherein 

a and b are identical or different and denote a number equaling 1, 2 or 3, 

R V M9 denotes a hydrogen atom, a cycloalkyi containing 3 to 7 carbon 
atoms, a straight-chain or branched silylalkyl containing up to 8 carbon atoms, 
5 or a straight-chain or branched alkyl containing up to 8 carbon atoms, which is 
optionally substituted with a hydroxy!, a straight-chain or a branched alkoxy 
containing up to 6 carbon atoms or a phenyl, which may in turn be substituted 
with a halogen, nitro, trifluoromethyl, trifiuoromethoxy or phenyl or tetrazole- 
substituted phenyl, and an alkyl that is optionally substituted with a group 
1 0 according to the formula BOR V t-22. wherein 

Rvi-22 denotes a straight-chain or branched acyl containing up to 4 
carbon atoms or benzyl, or 

Rvmq denotes a straight-chain or branched acyl containing up to 20 
carbon atoms or benzoyl, which is optionally substituted with a halogen, 
15 trifluoromethyl, nitro or trifiuoromethoxy, or a straight-chain or branched 
fluoroacyi containing up to 8 carbon atoms, 

Rvi-20 and R v «i are identical or different and denote a hydrogen, phenyl 
or a straight-chain or branched alkyl containing up to 6 carbon atoms, or 

Rvi-20 and Rvi-21 together form a 3- to 6-membered carbocyclic ring, and 

2 0 a the carbocyclic rings formed are optionally substituted, optionally also 

geminally, with up to six identical or different substituents in the form of 
trifluoromethyl, hydroxy!, nitrile, halogen, carboxyl, nitro, azido, cyano, cycloalkyi 
or cycloalkyloxy containing 3 to 7 carbon atoms each, a straight-chain or 
branched alkoxycarbonyl, alkoxy or alkylthio containing up to 6 carbon atoms 
25 each, or a straight-chain or branched alkyl containing up to 6 carbon atoms, 

which is in turn substituted with up to two identical or different substituents in the 
form of a hydroxy!, benzyloxy, trifluoromethyl, benzoyl, a straight-chain or 
branched alkoxy, oxyacyl or carboxyl containing up to 4 carbon atoms each 
and/or a phenyl, which may in turn be substituted with a halogen, trifluoromethyl 

3 0 or trifiuoromethoxy, and/or the carbocyclic rings formed are optionally 

substituted, also geminally, with up to five identical or different substituents in 
the form of a phenyl, benzoyl, thiophenyl or sulfonylbenzyl. which in turn are 
optionally substituted with a halogen, trifluoromethyl, trifiuoromethoxy or nitro, 
and/or optionally in the form of a radical according to the formula 
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4 7 

1,2 ^^( CH 2)c\^ • 
-S0 2 -C 6 H 5 , -(CO) d NR v ,. 23 Rv,.24 or =0, 

wherein 

c is a number equaling 1, 2, 3 or 4, 
d is a number equaling 0 or 1, 

Rv»-23 and R V1 . 24 are identical or different and denote a hydrogen, 
cycloalkyl containing 3 to 6 carbon atoms, a straight-chain or branched alkyl 
containing up to 6 carbon atoms, benzyl or phenyl, which is optionally 
substituted with up to two identical or different substituents in the form of 
halogen, trifluoromethyl, cyano, phenyl or nitro, and/or the carbocyclic rings, 
formed are optionally substituted with a spiro-linked radical according to the 
formula 



> — (CF 




> N y or \ 

wherein 

15 Wy, denotes either an oxygen atom or a sulfur atom 

Y v , and Y= v , together form a 2- to 6-membered straight-chain or 
branched alkylene chain, 

e is a number equaling 1, 2, 3, 4. 5, 6 or 7, 

f is a number equaling 1 or 2, 
2 0 Rvt - 25 ' R v»-27. Rvi-28. Rvi-29, Rvmd and Rvi.3i are identical or different 

and denote a hydrogen, trifluoromethyl, phenyl, halogen or a straight-chain or 
branched alkyl or alkoxy containing up to 6 carbon atoms each, or 

Rv>-25 and Rvi-26 or R v ,. 27 and R v ,. 28 each together denote a straight-chain 
or branched alkyl chain containing up to 6 carbon atoms or 

2 5 Rv| - 25 and R v«6 or Rvi. 2 7 and R v ,. 28 each together form a radical 

according to the formula 

W v — CH 2 



W v ,— (CH 2 ) g 

wherein 

W vt has the meaning given above, 
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g is a number equaling 1 , 2, 3, 4, 5, 6 or 7, 

Rvu32 and Rvi.33 together form a 3- to 7-membered heterocycle, which 
contains an oxygen or sulfur atom or a group according to the formula SO, S0 2 
or BNRvi-34, wherein 

5 Rvi.34 denotes a hydrogen atom, a phenyl, benzyl, or a straight-chain or 

branched alkyl containing up to 4 carbon atoms, and salts and N oxides thereof, 
with the exception of 5(6H)-quinolones, 3-ben2oyl-7,8-dihydro-2 1 7 t 7-trimethy!-4- 
phenyl. n\ 

Compounds of Formula VI and their methods of manufacture are disclosed 
10 in European Patent Application No. EP 818448 A1, United States Patent No. 

6,207,671 and United States Patent No. 6,069.148, all of which are incorporated 
herein by reference in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from one of the 
following compounds of Formula VI: 
1 5 2-cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4- 

trifluoromethylbenzoyl)-4.6,7,8-tetrahydro-1H-quinolin-5-one; 

2-cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4- 
trifluoromethylbenzoyl)-7,8-dihydro-6H-quinolin-5-one; 

[2-cyclopentyl-4-(4-f]uorophenyl)-5-hydroxy-7,7-dimethyl-5,6,7 t 8- 
2 0 tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanone; 

[5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-7,7- 
dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanone; 

[5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-7,7- 
dimethyl-5,6,7 f 8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanol; 

2 5 5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-3-[fluoro- 

(4-trifluoromethylphenyl)-methyl]-7,7-dimethyl-5,6,7,8-tetrahydroquinoline; and 
2-cyclopentyl-4-(4-fluorophenyl)- 3-[fluoro-(4-trifluoromethyiphenyl)- 

methyll^.y-dimethyl-S.ey.S-tetrahydroquinolin-SHDl. 

Another class of CETP inhibitors that finds utility with the present 

3 0 invention consists of substituted-pyridines having the Formula VI! 
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Formula VII 

or a pharmaceutical^ acceptable salt or tautomer thereof, 
wherein 

Rvn-2 and R V n-6 are independently selected from the group consisting of 
hydrogen, hydroxy, alkyl, fluorinated alkyl, fluorinated aralkyl, chlorofluorinated 
alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, alkoxyalkyl, and 
alkoxycarbonyl; provided that at least one of R vu . 2 and R V n^ is fluorinated alkyl, 
chlorofluorinated alkyl or alkoxyalkyl; 

Rvii-3 is selected from the group consisting of hydroxy, amido, 
arylcarbonyl, heteroarylcarbonyl, hydroxymethyl 
-CHO, 

-CO 2RV11-7. wherein Rv»-7 is selected from the group consisting of hydrogen, alkyl 
and cyanoalkyl; and 

j^VIMSa 

C R VIM6a 

H 

wherein RviMSa is selected from the group consisting of hydroxy, 
hydrogen, halogen, alkyithio, alkenylthio, alkynylthio, arylthio, heteroarylthio, 
heterocyclylthio, alkoxy, alkenoxy, alkynoxy, aryloxy, heteroaryloxy and 
heterocyclyloxy, and 

RviMea is selected from the group consisting of alkyl, haloalkyl, alkenyl, 
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl, and heterocyclyl, arylalkoxy, 
trialkylsilyloxy; 

Rvim is selected from the group consisting of hydrogen, hydroxy, 
halogen, alkyl, aJkenyl, alkynyl, cycloalkyl, cycloalkenyl, haloalkyl, haloalkenyl, 
haloalkynyl, aryl, heteroaryl, heterocyclyl, cycloalkylalkyl, cycloalkenylalkyl, 
aralkyl, heteroarylalkyl, heterocyclylalkyl, cycloalkylalkenyl, cycloalkenylalkenyl, 
aralkenyl, hetereoarylalkenyl, heterocyclylalkenyl, alkoxy, alkenoxy, alkynoxy. 
aryloxy, heteroaryloxy, heterocyclyloxy, alkanoyloxy, alkenoyloxy, alkynoyioxy, 
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aryloyloxy, heteroaroyloxy, heterocyciyloyloxy, alkoxycarbonyf, 
alkenoxycarbonyl, afkynoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, 
heterocyclyloxycarbonyl, thio, alkylthio, alkenylthio, alkynylthio, arylthio, 
heteroarylthio. heterocyciyithio, cycloalkylthio, cycloalkenylthio, alkylthioalkyl, 
5 alkenylthioalkyl, aikynylthioalkyl, arylthioalkyl, heteroarylthioalkyl, 

heterocyclylthioalkyl, alkylthioalkenyl, alkenylthioalkenyl, alkynylthioalkenyl, 
arylthioalkenyl, heteroarylthioalkenyl, heterocyclythioalkenyl, alkylamino, 
alkenylamino, alkynylamino, arylamino, heteroarylamino, heterocyciylamino, 
aryldialkylamino, diarylamino, diheteroarylamino, alkylarylamino, 
10 alkylheteroarylamino, arylheteroarylamino, trialkylsilyl, trialkenylsilyi, triarylsilyi t 
-CO(0)N(Rv»^aRvn-8b), wherein 

Rviwia and Rvn-ab are independently selected from 
the group consisting of alkyi, alkenyl, alkynyl, aryl, heteroary! and heterocyclyl, - 
S0 2 Rvu-9, wherein R V u-g is selected from the group consisting of hydroxy, alkyl, 
alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, -OP(0)(OR V u-ioa) (OR V | MO b), 
15 wherein Rvn-ioa and Rvinob are independently selected from the group consisting 
of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, 
and -OP(S) (OR V ii-na) (OR V iMib). wherein Rvn-na and RviMib are independently 
selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, heteroaryl and 
heterocyclyl; 

2 0 Rvn-5 is selected from the group consisting of hydrogen, hydroxy, 

halogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, haloalkyl, haloalkenyl, 
haloalkynyl, aryl, heteroaryl, heterocyclyl, alkoxy, alkenoxy, alkynoxy, aryioxy, 
heteroaryloxy, heterocyclyloxy, alkylcarbonyloxyalkyl, alkenylcarbonyloxyalkyl, 
alkynylcarbonyloxyalkyl, arylcarbonyloxyalkyl, heteroarylcarbonyloxyalkyl, 

2 5 heterocyclylcarbonytoxyalkyl, cycloalkylalkyl, cycloalkenylalkyl, aralkyl, 

heteroarylalkyl, heterocyclylalkyl, cycloalkylalkenyl, cycloalkenylalkenyl, 
aralkenyl, heteroary lalkenyl, heterocydylalkenyl, alkylthioalkyl, 
cycloalkylthioalkyl, alkenylthioalkyl, aikynylthioalkyl, arylthioalkyl, 
heteroarylthioalkyl, heterocyclylthioalkyl, alkylthioalkenyl, alkenylthioalkenyl, 

3 0 alkynylthioalkenyl, arylthioalkenyl, heteroarylthioalkenyl, heterocyclylthioalkenyl, 

alkoxyalkyl, alkenoxyalkyl, alkynoxylalkyl, aryloxyalkyl, heteroaryloxyalkyl, 
heterocyclyloxyalkyl, alkoxyaikenyl, alkenoxyalkenyl, alkynoxyalkenyl, 
aryloxyalkenyl, heteroaryloxy alkenyl, heterocyclyloxyalkenyl, cyano, 
hydroxymethyl, -C0 2 Rvir-i4. wherein R V im4 is selected from the group consisting 
3 5 of alkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl; 
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p 

I VII- 15b 

R VII-16b 

H 

■ 

wherein RviMSb is selected from the group consisting of hydroxy, 
hydrogen, halogen, alkyithio, alkenylthio, alkynylthio, arylthio, heteroarylthio, 
heterocyclylthio, alkoxy, alkenoxy, alkynoxy, aryloxy, heteroarylbxy, 
5 heterocyclyloxy, aroyioxy, and alkylsulfonyloxy, and 

RviMBb is selected form the group consisting of alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, heterocyclyl, arylalkoxy, and trialkylsilyloxy; 

-CH 2 -S-C-N X 

: -I -'X. , VIM 8 . - 

wherein R V n-i7 and Rvimb are independently selected from the group 
10 consisting of alkyl, cycloalkyi, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl; 

O 

II 

^ -19 



" C ' R VIM 



wherein Rvims is selected from the group consisting of alkyl, cycloalkyi, 
alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, -SR v „.2o, -ORviwi. and BR V „. 
22CO2RVU.23. wherein 

15 Rvii-2o is selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, heterocyclyl, aminoalkyl, aminoalkenyl, aminoalkynyl, aminoaryl, 
aminoheteroaryl, aminoheterocydyl, alkylheteroarylamino, arylheteroarylamino, 
Rvm-21 is selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl, 
2 0 Rv»-22 is selected from the group consisting of alkylene or arylene, and 

Rvii-23 is selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl; 

O 
II 

-C-NH-R vlU24 
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wherein Rvn-24 is selected from, the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, aralkyl, aralkenyl, and 
aralkynyl; 

C =N 



- C ^VII-25 

wherein Rvu.25 is heterocyclylidenyl; 

/ 

• CH 2 - N 



^VII-26 



\ 

^VU-27 

» 

wherein Rvn-x and Rvn-27 are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryt, and 
heterocyclyl; 

S 
II 

- C - NH- 



s 



O s 

II H 
- C - C - NHL 



0 R 
- CH 2 - S - C - N 

10 "vil-29 



wherein Rviwe and Rvn-29 are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, and 
15 heterocyclyl; 

O O 

II II 
- C -P - p 

I ^11-30 
^VII-31 
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wherein R VM0 and R V1I . 31 are independently alkoxy, alkenoxy, alkynoxy, 
aryloxy, heteroaryloxy, and heterocyclyloxy; and 

^ R V„-32 

- C - S - R V|| 33 

wherein R VI1 . 32 and Rv„. 33 are independently selected from the group 
5 consisting of hydrogen, alkyl, cycloalkyl. alkenyl. alkynyl. aryl, heteroaryl. and 
heterocydyl; 

H 

I 

- C = N - OH 

C = C-SKR^), 

wherein R^ is selected from the group consisting of alkyl, alkenyl, 
aryl, heteroaryl and heterocydyl; 

" N 

\ 

10 ^11-38 

wherein R v „. 37 and Rv,^ are independently selected from the group 
consisting of hydrogen, alkyl. cycloalkyl. alkenyl. alkynyl. aryl. heteroaryl. and 
heterocydyl; 

- N = C 

\ 

^VIMO 

wherein Rv,,^ is selected from the group consisting of hydrogen, alkoxy. 
alkenoxy. alkynoxy, aryloxy, heteroaryloxy. heterocyclyloxy. alkylthio. 
alkenylthio. alkynylthio, arylthio. heteroarylthio and heterocyclylthio. and 

Rvimo is selected from the group consisting of haloalkyl. haloalkenyl. 
haloalkynyl. haloaryl, haloheteroaryl. haloheterocyclyl. cycloalkyl, cycloalkenyl. 
heterocyclylalkoxy. heterocyclylalkenoxy. heterocyclylalkynoxy. alkylthio. 
alkenylthio, alkynylthio, arylthio, heteroarylthio and heterocyclylthio; 

-N=Rv»mi, 
wherein R VIM1 is heterocyclylidenyl; 



15 



20 



BNSDOCID: <WO O30O0235AlJA> 



WO 03/000235 PCT/IBO 2/0 1783 



54 



- NR VIM2 - C - R VIU3 

wherein Rvim2 is selected from the group consisting of hydrogen, a!kyl f 
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl, and 

Rvn-« is selected from the group consisting of hydrogen, alkyl, alkenyl, 
5 alkynyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, cycloalkenyl, haloalkyl, 
haloalkenyl, haloalkynyl, haloaryl, haloheteroaryl, and haioheterocyclyl; 

i 

- NH - C - NH - 

wherein Rvh-m is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl. heteroaryl and heterocyclyl; 
10 - N = S = O; 

- N = C = S; 

- N = C = O; 

-N 3 ; 

- SRvil-45 

15 wherein Rvim5 is selected from the group consisting of hydrogen, alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, haloalkyl, haloalkenyl, 
haloalkynyl, haloaryl, haloheteroaryl, haioheterocyclyl, heterocyclyl, 
cycloalkylalkyl, cycloalkenylalkyl, aralkyl, heteroarylalkyl, heterocyclylalkyl, 
cycloalkylalkenyl, cycloalkenylalkenyl, aralkenyl, heteroarylalkenyl, 

20 heterocyclylalkenyl, alkylthioalkyl, alkenylthioalkyl, alkynylthioalkyl, 

arylthioalkyl.heteroarylthioalkyl, heterocyclylthioalkyl, alkylthtoalkenyl, 
alkenylthioalkenyl, alkynylthioalkenyl, arylthioalkenyl, heteroarylthioalkenyl, 
heterocyclylthioalkenyl, aminocarbonylalkyl, aminocarbonylalkenyl, 
aminocarbonylalkynyl, aminocarbonylaryl, aminocarbonylheteroaryl, and 

2 5 aminocarbonylheterocyclyl, 

-SRvim6i a nd -CH2RV11-47. 
wherein R v «-»6 is selected from the group consisting of alkyl, alkenyl, 
alkynyl, aryl, heteroaryl and heterocyclyl, and 

R V ,M7 is selected from the group consisting of hydrogen, alkyl, alkenyl, 

3 0 alkynyl, aryl, heteroaryl and heterocyclyl; and 
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-S-CH 

\ 



'11-49 



wherein R V im 8 is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl, and 

Rvimb is selected from the group consisting of alkoxy, alkenoxy, 
5 alkynoxy, aryloxy, tieteroaryloxy, heterocyclyloxy, haloalkyl, haloalkenyl, 
haloalkynyl, haloaryl, haloheteroaryl and haloheterocyclyl; 

O 

II ^ 
- S - C - Rv,,^ ^ 

wherein R v »-5o is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, alkoxy, alkenoxy, 
10 alkynoxy, aryloxy, heteroaryloxy and heterocyclyloxy; 

O 
II 

' S " ^11-51 

• 

wherein Rv H . 5 i is selected from the group consisting of alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, heterocyclyl, haloalkyl, haloalkenyl, haloalkynyl. 
haloaryl, haloheteroaryl and haloheterocyclyl; and 

O 

II ^ 

" ^ " ^11-53 
15 O 

wherein Rvn-53 is selected from the group consisting of alkyl, alkenyl, 
alkynyl, aryl, heteroaryl and heterocyclyl; 

provided that when R V n. 5 is selected from the group consisting of 
heterocyclylalkyl and heterocyclylalkenyl, the heterocyclyl radical of the 
2 0 corresponding heterocyclylalkyl or heterocyclylalkenyl is other than 5-lactone; 
and 

provided that when Rvi M is aryl, heteroaryl or heterocyclyl, and one of 
Rvn-2 and R VIM5 is trifluoromethyl, then the other of R vu . 2 and Ryiws is 
difluoromethyl. 
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Compounds of Formula VII and their methods of manufacture are 
disclosed in PCT Publication No. WO 9941237-A1, which is incorporated herein 
by reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor of Formula VII is dimethyl 
5 5,5-dithiobis[2-difluoromethyl-4-(2-methylpropyl)-6-(trifluoromethyl)-3-pyridine- 
carboxylate]. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of substituted biphenyls having the Formula. VIII 



10 or a pharmaceutical^ acceptable salt, enantiomers, or stereoisomers thereof, 
in which 

A vm stands for aryl with 6 to 10 carbon atoms, which is optionally 
substituted up to 3 times in an identical manner or differently by halogen, 
hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl, 
1 5 acyi, or alkoxy with up to 7 carbon atoms each, or by a group of the formula 



Rvum and Rv?n. 2 are identical or different and denote hydrogen, phenyl, or 
straight-chain or branched alkyi with up to 6 carbon atoms, 

Dvm stands for straight-chain or branched alkyl with up to 8 carbon 

2 0 atoms, which is substituted by hydroxy, 

Evui and L v ,,i are either identical or different and stand for straight-chain 
or branched alkyl with up to 8 carbon atoms, which is optionally substituted by 
cycloalkyl with 3 to 8 carbon atoms, or stands for cycloalkyl with 3 to 8 carbon 
atoms, or 

25 Evm has the above-mentioned meaning and 

Lvm in this case stands for aryl with 6 to 10 carbon atoms, which is 
optionally substituted up to 3 times in an identical manner or differently by 
halogen, hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or 
branched alkyl, acyl, or alkoxy with up to 7 carbon atoms each, or by a group of 

3 0 the formula 




Formula VIII 



Rviu«2. wherein 
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-NRv»i-3Rviim, wherein 
Rvin-3 and R VIIM are identical or different and have the meaning given 
above for R V „ M and Rvm-2. or 

Evm stands for straight-chain or branched alkyl with up to 8 carbon 
atoms, or stands for aryl with 6 to 10 carbon atoms, which is optionally 
substituted up to 3 times in an identical manner or differently by halogen, 
hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl, 
acyl, or alkoxy with up to 7 carbon atoms each, or by a group of the formula 

viii-e, wherein 

Rvm-5 and R V , IW5 are identical or different and have the meaning given 
above for R VIIM and R v ,u. 2 , and 

L v „, in this case stands for straight-chain or branched alkoxy with up to 8 
carbon atoms or for cycloalkyloxy with 3 to 8 carbon atoms, 
T vm stands for a radical of the formula 

D y ^VIII-9\ y R VUI-10 

15 K vm-7 'W or R V m-a~^^ 

" VMW wherein 

Rvw-7 and Rvnw are identical or different and denote cycloalkyl with 3 to 8 

carbon atoms, or aryl with 6 to 10 carbon atoms, or denote a 5- to 7-member 

aromatic, optionally benzo-condensed, heterocyclic compound with up to 3 

heteroatoms from the series S, N and/or O. which are optionally substituted up 

2 0 to 3 times in an identical manner or differently by trifluoromethyl, 

trifluoromethoxy, halogen, hydroxy, carboxyt, by straight-chain or branched 
alkyl, acyl, alkoxy, or alkoxycarbonyl with up to 6 carbon atoms each, or by 
phenyl, phenoxy, or thiophenyi, which can in turn be substituted by halogen, 
trifluoromethyl, or trifluoromethoxy, and/or the rings are substituted by a group 
25 of the formula 

-NRvni.nRvui.i2, wherein 
Rviim, and R V i, M2 are identical or different and have the meaning given 
above for R VIIM and Rv,i,. 2 , 

XvtH denotes a straight or branched alkyl chain or alkeny! chain with 2 to 

3 0 10 carbon atoms each, which are optionally substituted up to 2 times by 

hydroxy, 

Rvni-9 denotes hydrogen, and 
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Rvumo denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, 
mercapto, trifiuoromethoxy, straight-chain or branched alkoxy with up to 5 
carbon atoms, or a radical of the formula 

-NRvm.13Rvm.14, wherein 
5 Rvm-13 and Rvm-14 are identical or different and have the meaning given 

above for R V hm and Rvw-2, or 

Rvi,m> and R V hmo form a carbonyl group together with the carbon atom. 
Compounds of Formula VIII are disclosed in PCT Publication No. WO 
9804528, which is incorporated herein by reference in its entirety for all 
10 purposes. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of substituted 1,2,4-triazoles having the Formula IX 



N— N 




Formula IX 

or a pharmaceutical^ acceptable salt or tautomer thereof; 

wherein R Wi1 is selected from higher alkyl, higher alkenyl, higher alkynyl, 
aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, alkylthioalkyl, arylthioalkyl, and 
cycloalkylalkyl; 

wherein R, x . 2 is selected from aryl, heteroaryl, cycloalkyl, and 
cycloalkenyl, wherein 

R, X -2 is optionally substituted at a substitutable position with one or more 
radicals independently selected from alkyl, haloalkyi, alkylthio. alkylsulfinyl, 
alkylsulfonyl. alkoxy, halo, aryloxy, aralkyloxy, aryl, aralkyl, aminosulfonyl, 
amino, monoalkylamino and dialkylamino; and 

wherein R,x. 3 is selected from hydrido, -SH and halo; 
provided R tx _ 2 cannot be phenyl or 4-methylphenyl when R lx .i is higher alkyl and 
when R,x- 3 is BSH. 

Compounds of Formula IX and their methods of manufacture are 
disclosed in PCT Publication No. WO 9914204, which is incorporated herein by 
reference in its entirety for all purposes. 
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In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula IX: 

2,4-dihydro-4-(3-methoxyphenyl)-5-tridecyl-3H-1 l 2,4-tria2ole-3-.thione; 

2,4Hdihydro^(2-fluorophenyl)-5-tridecyl-3H-1,2,44ria2ole-3-thione; 

2,4<lihydro^-<2-methylpheny0 

2 ( 4-dihydro-4-(3-chlorophenyl).5-tridecyl-3H-1,2,4.triazole-3-thione; 

2, 4-dihydro-4-(2-methoxyphenyl)-5-tridecyl-3H-1,2 l 4-tria2ole-3-thione; 

2,4-dihydro-4.(3-methylphenyl).5-tridecyl-3H.1 f 2 t 4-triazole-3-thione; 

4.cyclohexyl-2 l 4-dihydro-5-tridecyl-3H-1 i 2 l 4-tria20le-3-thione; 

2,4^ihydro^-(3-pyridyl)-5-tridecyU3H-1,2 l 4-tria2ole-3-thione; 

2,4^ihydro^H2-ethoxyphenyl)-54ridecyl-3H-1.2,4-triazole-3-thb 

2.4^ihydro^(2,6Hdimethylphenyl)^^ 

2 t 4^ihydro-4-(4-phenoxyphenyl)-5-tridecyl-3H-1,2,4-tria20le- 3-thione; 
4-(1 t 3-ben20dioxol-5-yl)-2 t 4-dihydro-5-tridecyl-3H-1 ,2,4- triazole-3- 

thione; 

4-(2-chlorophenyl)-2,4-dihydro-5-tridecyl-3H-1,2 ? 4-tria2ole-3-thione; 

2,4-dihydro-4-(4-methoxyphenyl)-5-tridecyl-3H-1,2,4-tria20le-3-thione; 

2,4^lihydro-5-tridecyl-4-(3-tnfluoromethylphenyl)-3H-1,2,4-triazole-3- 

thione; 

2 t 4-dihydro-5-tridecyM-(3-fluorophenyl)-3H-1,2,4-triazole-3-thione; 
4-(3-chloro-4-methylphenyl)-2.4-dihydro-S.tridecyl-3H-1 f 2,4-tria2ole-3- 

thione; 

2,4.dihydro-4-(2-methylthiophenyl)-5-trrdecyl-3H-1 t 2,4-tria2ole-3-thione; 
4-(4-benzyloxyphenyl)-2 f 4-dihydro-5-tridecyl-3H-1 f 2,4-triazole-3-thione; 
2 > 4-dihydro-4-(2-naphthyl)-5-tridecyl-3H-1,2,4-tria2ole-3-thione; 
2.4-dihydro-5-tridecyl-4-(4-trifluoromethylphenyl)-3H-1,2,4-tria20le-3- 

thione; 

2,4-dihydro-4-(1.naphthyl)-5-tridecyl-3H-1 ? 2 l 4-tria2ole-3-thione; 
2,4-dlhydro-4.(3-methylthiophenyl)-5-tridecyi-3H-1 f 2 t 4-tria2ole-3-thione; 
2,4-dihydro-4-(4-methylthiophenyl)-5-tridecyl-3H-1,2.4-tria2ole-3-thione; 
2.4-dihydro-4-(3,4-dimethoxyphenyl)-5-tridecyl-3H-1,2,4-triazole-3- 

thione; 

2,4-dihydro-4-(2,5'dimethoxyphenyl)-5-tridecyl-3H-1,2 ( 4-triazoie-3- 

thione; 
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2 t 4-dihydro^-(2-methoxy-5-cW^ 

thione; 

4-(4-aminosulfonylphenyl)-2,4-dihydro-5-tridecyl-3Hr1,2,4-tria2ole-3- 

thione; 

Z^-dihydro-S-dodecyM^a-methoxyphenylJ-SH-l^^-triazole-S-thione; 

2,4-dihydro^-(3-methoxyphenyl)-5-tetradecyI-3H-1,2,4-tria2ole>3-thione; 

2 > 4-dihydro^-(3-methoxyphenyl)-5-undecyl-3H-1,2,4-triazole-3-thione; 

and 

2,4-dihydro-(4-methoxyphenyl)-5-pentadecyl-3H-1,2 l 4-tria20le-3-thione. 
Another class of CETP inhibitors that finds utility with the present 
invention consists of hetero-tetrahydroquinolines having the Formula X 



and pharmaceutical^ acceptable salts, enantiomers, or stereoisomers or N- 
oxides of said compounds; 
in which 

A x represents cycioalkyl with 3 to 8 carbon atoms or a 5 to 7-membered, 
saturated, partially saturated or unsaturated, optionally benzo-condensed 
heterocyclic ring containing up to 3 heteroatoms from the series comprising S, N 
and/or O, that in case of a saturated heterocyclic ring is bonded to a nitrogen 
function, optionally bridged over it, and in which the aromatic systems 
mentioned above are optionally substituted up to 5-times in an identical or 
different substituents in the form of halogen, nitro, hydroxy, trifluoromethyl, 
trifluoromethoxy or by a straight-chain or branched alkyl, acyl, hydroxyalkyi or 
alkoxy each having up to 7 carbon atoms or by a group of the formula BNR X . 



R X -3 and R X -4 are identical or different and denote hydrogen, phenyl or 
straight-chain or branched alkyl having up to 6 carbon atoms, 
or 




Formula X 



3^-4, 

in which 
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A x represents a radical of the formula 



D x represents an aryl having 6 to 10 carbon atoms, that is optionally 
substituted by phenyl, nitro, halogen, trifluormethyl or trifluormethoxy, or it 
represents a radical of the formula 




10 in which 

Rx-5. Rx-e and R x . 8 independently of one another denote cycloalkyl 
having 3 to 6 carbon atoms, or an aryl having 6 to 10 carbon atoms or a 5- to 7- 
membered aromatic, optionally benzo-condensed saturated or unsaturated, 
mono-, bi-, or tricyclic heterocyclic ring from the series consisting of S, N and/or 

15 O, in which the rings are substituted, optionally, in case of the nitrogen 

containing aromatic rings via the N function, with up to 5 identical or different 
substituents in the form of halogen, trifluoromethyl. nitro. hydroxy, cyano. 
carbonyf, trifluoromethoxy, straight straight-chain or branched acyl. alkyl. 
alkylthio, alkylalkoxy. alkoxy, or alkoxycarbonyl each having up to 6 carbon 

2 o atoms, by aryl or trifluoromethyl-substituted aryl each having 6 to 1 0 carbon 
atoms or by an, optionally benzo-condensed. aromatic 5- to 7-membered 
heterocyclic ring having up to 3 heteroatoms from the series consisting of S. N, 
and/or O. and/or substituted by a group of the formula BOR X . 10 . -SR X .„. SO z R x . 
, 2 or BNR X . 13 R X ., 4 . 
25 in which 

Rx-io, R x -ii and R x ., 2 independently from each other denote aryl having 6 
to 10 carbon atoms, which is in turn substituted with up to 2 identical or different 
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10 



15 



20 



25 



substituents in the form of phenyl, halogen or a straight-chain or branched alky) 
having up to 6 carbon atoms, 

Rx-13 and R x . 14 are identical or different and have the meaning of R x . 3 
and R x -4 indicated above, 
or 

Rx.s and/or R x -6 denote a radical of the formula 



R X -7 denotes hydrogen or halogen, and 

R x ^ denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, 
trifluoromethoxy, straight-chain or branched alkoxy or alkyl having up to 6 
carbon atoms or a radical of the formula 
BNRx. 
in which 

R x .i5 and R x .ie are identical or different and have the meaning of R X -3 
and Rx-4 indicated above, 
or 

R X -7 and R X -a together form a radical of the formula =0 or =NR x .i7. 
in which 

Rx-17 denotes hydrogen or straight chain or branched alkyl, alkoxy or 
acyl having up to 6 carbon atoms, 

Lx denotes a straight chain or branched alkylene or alkenylene chain 
having up to 8 carbon atoms, that are optionally substituted with up to 2 hydroxy 
groups, 

T x and X x are identical or different and denote a straight chain or 
branched alkylene chain with up to 8 carbon atoms 
or 

T x or X x denotes a bond, 

V x represents an oxygen or sulfur atom or an BNR X -i8-group, in which 
Rx-is denotes hydrogen or straight chain or branched alkyl with up to 6 
carbon atoms or phenyl, 





or 
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Ex represents cycloalkyl with 3 to 8 carbon atoms, or straight chain or 
branched alkyl with up to 8 carbon atoms, that is optionally substituted by 
cycloalkyl with 3 to 8 carbon atoms or hydroxy, or represents a phenyl, that is 
optionally substituted by halogen or trifluoromethyj, 

Rx.i and R x . 2 together form a straight-chain or branched alkylene chain 
with up to 7 carbon atoms, that must be substituted by carbonyl group and/or by 
a radical with the formula 

(CH 2 ) a — CH 2 OH 



in which a and b are identical or different and denote a number equaling 1.2, or 



3. 



Rx-,9 denotes hydrogen, cycloalkyl with 3 up to 7 carbon atoms, straight 
chain or branched silylalkyl with up to 8 carbon atoms or straight chain or 
branched alkyl with up to 8 carbon atoms, that are optionally substituted by 
hydroxy), straight chain or branched alkoxy with up to 6 carbon atoms or by 
phenyl, which in turn might be substituted by halogen, nitro. trifluormethyl, 
trifluoromethoxy or by phenyl or by tetrazole-substituted phenyl, and alkyl.' 
optionally be substituted by a group with the formula BOR,^, 
in which 

Rx-22 denotes a straight chain or branched acyl with up to 4 carbon 
atoms or benzyl, 
or 

Rx., 9 denotes straight chain or branched acyl with up to 20 carbon atoms 
or benzoyl . that is optionally substituted by halogen . trifluoromethyl. nitro or 
trifluoromethoxy. or it denotes straight chain or branched fluoroacyl with up to 8 
carbon atoms and 9 fluorine atoms, 

Rx-» and R x . 2n are identical or different and denote hydrogen, phenyl or 

straight chain or branched alkyl with up to 6 carbon atoms, 
or 

Rx-20 and R x . 21 together form a 3- to 6- membered carbocyclic ring, and 
the carbocyclic rings formed are optionally substituted, optionally also geminally. 
with up to six identical or different substituents in the form of triflouromethyl. 
hydroxy, nitrile. halogen, carboxyl, nitro. azido, cyano, cycloalkyl or 
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cycloalkyloxy with 3 to 7 carbon atoms each, by straight chain or branched 



alkoxycarbonyl, aikoxy or alkylthio with up to 6 carbon atoms each or by straight 
chain or branched alkyl with up to 6 carbon atoms, which in turn is substituted 
with up to 2 identically or differently by hydroxyl, benzyloxy, trifluoromethyl, 
5 benzoyl, straight chain or branched aikoxy, oxyacyl or carbonyl with up to 4 
carbon atoms each and/or phenyl, which may in turn be substituted with a 
halogen, trifuoromethyl or trifluoromethoxy, and/or the formed carbocyclic rings 
are optionally substituted, also geminally, with up to 5 identical or different 
substituents in the form of phenyl, benzoyl, thiophenyl or sulfonylbenzyl, which 
10 in turn are optionally substituted by halogen, trifluoromethyl, trifluoromethoxy or 
nitro. and/or optionally are substituted by a radical with the formula 



d denotes a number equaling 0 or 1 , 

Rx-23 and R x . 2 4 are identical or different and denote hydrogen, cycloalkyl 
with 3 to 6 carbon atoms, straight chain or branched alkyl with up to 6 carbon 
atoms, benzyl or phenyl, that is optionally substituted with up to 2 identically or 
20 differently by halogen, trifluoromethyl, cyano, phenyl or nitro, and/or the formed 
carbocyclic rings are substituted optionally by a spiro-linked radical with the 
formula 



2 5 in which 

W x denotes either an oxygen or a sulfur atom 

Y x and Y x together form a 2 to 6 membered straight chain or branched 
alkylene chain, 

e denotes a number equaling 1, 2, 3, 4, 5, 6, or 7, 

3 0 f denotes a number equaling 1 or 2, 




-SCVCeHs. -(CO) d NR x . 23 R x .24 or =0. 



in which 



15 



c denotes a number equaling 1 , 2, 3, or 4, 
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Rx.25. Rx.26, Rx-27 , R X -28, Rx-29, Rx.3o and R x . 31 are identical or different 
and denote hydrogen, trifluoromethyl, phenyl, halogen or straight chain or 
branched alky! or alkoxy with up to 6 carbon atoms each, 
or 

Rx.25 and R x _ 26 or R x . 27 and R x . 28 respectively form together a straight 
chain or branched alky! chain with up to 6 carbon atoms. 

Rx.25 and R^ or R x . 27 and each together form a radical with the 



W x — CH 2 



formula 



10 - W x — (CH 2 ) fl 

in which 

W x has the meaning given above, 
g denotes a number equaling 1, 2, 3, 4, 5, 6. or 7, 

Rx-32 and R X<K} form together a 3- to 7- membered heterocycle. which 
contains an oxygen or sulfur atom or a group with the formula SO, S0 2 or 
- NRx.34. 
in which 

Rx-w denotes hydrogen, phenyl, benzyl or straight or branched alky) with 
up to 4 carbon atoms. 



Compounds of Formula X and their methods of manufacture are 
disclosed in PCT Publication No. WO 9914215. which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula X: 

2-cyclopentyl-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-3-(4- 
trifluoromethylbenxoyl).5,6,7,8-tetrahydroquinoline; 

2-cyclopentyl-3-[fluoro-(4-trifluoromethylphenyl)methyl]-5-hydroxy-7,7- 
dimethyl-4-(3-thienyl)-5,6,7,8-tetrahydroquinoline; and 

2-cyclopentyl-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-3- 
3 0 (trifluoromethylbenxyl)-5,6,7,8-tetrahydroquinoline. 



BNSOOCID: «WO 0300023 SAt_IA> 



WO 03/000235 



PCT/IB02/01783 



66 

Another class of CETP Inhibitors that finds utility with the present invention 
consists of substituted tetrahydro naphthalines and analogous compound 
having the Formula XI 




5 Formula XI 

and stereoisomers, stereoisomer mixtures, and salts thereof, in which 

Axi stands for cycioalkyl with 3 to 8 carbon atoms, or stands for aryl with 
6 to 10 carbon atoms, or stands for a 5- to 7-membered, saturated, partially 
unsaturated or unsaturated, possibly benzocondensated, heterocycle with up to 

10 4 heteroatoms from the series S, N and/or O, where aryl and the heterocyclic 

ring systems mentioned above are substituted up to 5-fold, identical or different, 
by cyano, halogen, nitro, carboxyl, hydroxy, trifluoromethyl, trifluoro- methoxy, 
or by straight-chain or branched alkyl, acyl, hydroxyalkyi, alkylthio, 
alkoxycarbonyl, oxyalkoxycarbonyl or alkoxy each with up to 7 carbon atoms, or 

15 by a group of the formula 
•NRxmRxmi 
in which 

Rxw and R X m are identical or different and denote hydrogen, phenyl, or 
straight-chain or branched alkyl with up to 6 carbon atoms 
2 0 D X | stands for a radical of the formula 




in which 

Rxi.5. Rxi-6 and R X i. 9 , independent of each other, denote cycioalkyl with 3 
to 6 carbon atoms, or denote aryl with 6 to 10 carbon atoms, or denote a 5- to 7- 
25 membered, possibly benzocondensated, saturated or unsaturated, mono-, bi- or 
tricyclic heterocycle with up to 4 heteroatoms of the series S, N and/or O, where 
the cycles are possibly substitutedCin the case of the nitrogen-containing rings 
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also via the N-functionCup to 5-fold, identical or different, by halogen, 
trifluoromethyl. nitro, hydroxy, cyano, carboxyl, trifluoromethoxy, straight-chain 
or branched acyl, alkyl. alkylthio, alkylalkoxy, alkoxy or alkoxycarbonyl with up 
to 6 carbon atoms each, by aryf or trifluoromethyl substituted aryl with 6 to 10 
5 carbon atoms each, or by a possibly benzocondensated aromatic 5- to 7- 
membered heterocycle with up to 3 heteroatoms of the series S, N and/or O, 
and/or are substituted by a group of the formula 

-ORxi-10» -SRxMI . *S0 2 RxM2 Or -NR XM3 R X M4, 

in which 

10 Rxi-io. Rxi-ii and Rxi-12. independent of each other, denote aryl with 6 to 

10 carbon atoms, which itself is substituted up to 2-fold, identical or different, by 
phenyl, halogen, or by straight-chain or branched alkyl with up to 6 carbon 
atoms, 

Rxi-i3 and R X m 4 are identical or different and have the meaning given 
15 above for R X |. 3 and R X m, 
or 

Rxi-5 and/or R xw denote a radical of the formula 

<X>: - 

Rxi-7 denotes hydrogen, halogen or methyl, 

2 0 and 

Rxw denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, 
trifluoromethoxy, straight-chain or branched alkoxy or alkyl with up to 6 carbon 
atoms each, or a radical of the formula -NRxmsRxm6, 
in which 

2 5 Rxm5 and Rxm6 are identical or different and have the meaning given 

above for R xw and R X m, 
or 

Rxi-7 and R X wi together form a radical of the formula =0 or =NR X m7. in 

which 

3 0 Rxm7 denotes hydrogen or straight-chain or branched alkyl, alkoxy or 

acyl with up to 6 carbon atoms each. 
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L X i denotes a straight-chain or branched alkylene- or alkenyiene chain 
with up to 8 carbon atoms each, which is possibly substituted up to 2-foid by 
hydroxy, 

Txi and X X i are identical or different and denote a straight-chain or 
branched alkylene chain with up to 8 carbon atoms, 
or 

Txi and X w denotes a bond, 

V X i stands for an oxygen- or sulfur atom or for an -NR X m 8 group, 
in which 

Rxi-ie denotes hydrogen or straight-chain or branched alkyl with up to 6 
carbon atoms, or phenyl, 

Ex» stands for cycloalkyl with 3 to 8 carbon atoms, or stands for straight- 
chain or branched alkyl with up to 8 carbon atoms, which is possibly substituted 
by cycloalkyl with 3 to 8 carbon atoms or hydroxy, or stands for phenyl, which is 
possibly substituted by halogen or trifluoromethyl, 

Rxm and R x »-2 together form a straight-chain or branched alkylene chain 
with up to 7 carbon atoms, which must be substituted by a carbonyl group 
and/or by a radical of the formula 



a and b are identical or different and denote a number 1 , 2 or 3 
Rxi.19 denotes hydrogen, cycloalkyl with 3 to 7 carbon atoms, straight- 
chain or branched silylalkyl with up to 8 carbon atoms, or straight-chain or 
branched alkyl with up to 8 carbon atoms, which is possibly substituted by 
hydroxy, straight-chain or branched alkoxy with up to 6 carbon atoms, or by 
phenyl, which itself can be substituted by halogen, nitro, trifluoromethyl, 
trifluoromethoxy or by phenyl substituted by phenyl or tetrazol, and alkyl is 
possibly substituted by a group of the formula -OR X u22, 
in which 

Rxi-22 denotes straight-chain or branched acyl with up to 4 carbon atoms, 
or benzyl, 
or 
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10 



15 



20 



Rxi-19 denotes straight-chain or branched acyl with up to 20 carbon 
atoms or benzoyl, which is possibly substituted by halogen, trifluoromethyl. nitro 
or trifluoromethoxy, or denotes straight-chain or branched fluoroacyl with up to 8 
carbon atoms and 9 fluorine atoms, 

Rxi-20 and R XI . 21 are identical or different, denoting hydrogen, phenyl or 
straight-chain or branched alkyl with up to 6 carbon atoms, 
or 

Rxwo and R X1 . 21 together form a 3- to 6-membered carbocycle and 
possibly also geminally. the alkylene chain formed by R XM and R x , 2 . is possibly 
substituted up to 6-fold, identical or different, by trifluoromethyl. hydroxy, nitrile. 
halogen, carboxyl. nitro. azido, cyano. cycloalkyl or cycloalkyloxy with 3 to 7 
carbon atoms each, by straight-chain or branched alkoxycarbonyl. alkoxy or 
alkoxythio with up to 6 carbon atoms each, or by straight- chain or branched 
alkyl with up to 6 carbon atoms, which itself is substituted up to 2-fold, 
identical or different, by hydroxyl. benzyloxy, trifluoromethyl. benzoyl, straight- 
chain or branched alkoxy. oxyacyl or carboxyl with up to 4 carbon atoms each, 
and/or phenyl- which itself can be substituted by halogen, trifluoromethyl or 
trifluoromethoxy. and/or the alkylene chain formed by R XM and R XI . 2 is 
substituted, also geminally. possibly up to 5-fold, identical or different, by 
phenyl, benzoyl, thiophenyl or sulfobenzyl -which themselves are possibly 
substituted by halogen, trifluoromethyl, trifluoromethoxy or nitro, and/or the 
alkylene chain formed by R XM and R** is possibly substituted by a radical of 
the formula 



25 



30 



1.2 ^/(CH,)c^' 

-S0 2 -C 6 H 5 . -(CO) d NR x ,. 23 R xl .2< or =0, 

in which 

c denotes a number 1. 2, 3 or 4, 
d denotes a number 0 or 1 , 

Rx!.23 and R XU24 are identical or different and denote hydrogen, cycloalkyl 
with 3 to 6 carbon atoms, straight-chain or branched alkyl with up to 6 carbon 
atoms, benzyl or phenyl, which is possibly substituted up to 2-fold, identical or 
different, by halogen, trifluoromethyl, cyano. phenyl or nitro. and/or the alkylene 
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chain formed by R X m and R X j. 2 is possibly substituted by a spiro-jointed radical 
of the formula 




5 in which 

Wxi denotes either an oxygen or a sulfur atom, 

Yxi and Y' X i together form a 2- to 6-membered straight-chain or branched 
alkylene chain, 

e is a number 1 , 2, 3, 4, 5, 6 or 7, 
10 f denotes a number I or 2, 

Rxj-25. R»-26t Rxi-27i Rxi-2a. Rxj-29» Rxi-3o and Rxi-3i are identical or different 
and denote hydrogen, trifluoromethyl, phenyl, halogen, or straight-chain or 
branched alkyl or alkoxy with up to 6 carbon atoms each, 
or 

1 5 Rxi-25 and R X( -26 or Rxj. 2 7 and R X |_ 2B together form a straight-chain or 

branched alkyl chain with up to 6 carbon atoms, 
or 

Rxi-25 and R XI .26 or Rx,.^ and R XJ -28 together form a radical of the formula 
W XI CH 2 

W X| — (CH 2 ) g 

2 0 in which 

Wxi has the meaning given above, 
g is a number 1, 2, 3, 4, 5, 6 or 7, 

Rxi-32 and Rxi.33 together form a 3- to 7-membered heterocycle that 
contains an oxygen- or sulfur atom or a group of the formula SO, S0 2 or -NR x) _34 t 
2 5 in which 

Rxi-34 denotes hydrogen, phenyl, benzyl, or straight-chain or branched alkyl with 
up to 4 carbon atoms. 
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Compounds of Formula XI and their methods of manufacture are 
disclosed in PCT Publication No. WO 9914174, which is incorporated herein by 
reference in its entirety for all purposes. 

Another class of CETP inhibitors that finds utility with the present invention 
5 consists of 2-aryl-substituted pyridines having the Formula (XII) 




Formula XII 

or pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said 
compounds, 
10 in which 

Axh and E XIJ are identical or different and stand for aryl with 6 to 10 
carbon atoms which is possibly substituted, up to 5-fold identical or different, by 
halogen, hydroxy, thfluoromethyl. trifluoromethoxy, nitro or by straight-chain or 
branched alkyl, acyl, hydroxy alkyl or alkoxy with up to 7 carbon atoms each, or 
15 by a group of the formula -NR XIM R X(N2l 
where 

Rxim and R XM _ 2 are identical or different and are meant to be hydrogen, 
phenyl or straight-chain or branched alkyl with up to 6 carbon atoms, 

Dx,, stands for straight-chain or branched alkyl with up to 8 carbon 
20 atoms, which is substituted by hydroxy, 

Lxj, stands for cycloalkyl with 3 to 8 carbon atoms or for straight-chain or 
branched alkyl with up to 8 carbon atoms, which is possibly substituted by 
cycloalkyl with 3 to 8 carbon atoms, or by hydroxy, 

T xl , stands for a radical of the formula R x „^-X xir or 

R XII-5 \y R XH-6 
2 5 ^XIM 

where 

Rxn-3 and R X1M are identical or different and are meant to be cycloalkyl 
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with 3 to 8 carbon atoms, or aryl with 6 to 10 carbon atoms, or a 5- to 7- 
membered aromatic, possibly benzocondensated heterocycle with up to 3 
heteroatoms from the series S, N and/or O, which are possibly substituted, up to 
3-fold identical or different, by trifluoromethyl, trifiuoromethoxy, halogen, 
5 hydroxy, carboxyl, nitro, by straight-chain or branched alkyl, acyl, alkoxy or 
alkoxycarbonyl with up to 6 carbon atoms each, or by phenyl, phenoxy or 
phenylthio which in turn can be substituted by halogen, trifluoromethyl or 
trifiuoromethoxy, and/or where the cycles are possibly substituted by a group of 
the formula -NR X n-7Rxii-8, 

1 o where 

Rxn-7 and Rxii-e are identical or different and have the meaning of R X jm 
and Rx^2 given above, 

Xxii is a straight-chain or branched alkyl or alkenyl with 2 to 10 carbon 
atoms each, possibly substituted up to 2-fold by hydroxy or halogen, 
15 Rxji.5 stands for hydrogen, 

and 

Rxii-e means to be hydrogen, halogen, mercapto, azido, trifluoromethyl, 
hydroxy, trifiuoromethoxy, straight-chain or branched alkoxy with up to 5 carbon 
atoms, or a radical of the formula BNRxji.9Rxn.10. 

2 0 where 

Rxji-9 and Rxino are identical or different and have the meaning of R X im 
and Rxiw given above, 
or 

Rxii-5 and R^, together with the carbon atom, form a carbonyl group. 
25 Compounds of Formula XII and their methods of manufacture are 

disclosed in EP 796846-A1, United States Patent No. 6,127,383 and United 
States Patent No. 5,925,645, all of which are incorporated herein by reference 
in their entireties for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 

3 0 following compounds of Formula XII: 

4,6-bis-(p-fluorophenyl)-2-isopropyl-3-[(p-trifluoromethylphenyl)-(fluoro)- 
methyl]-5-(1 -hydroxyethyl)pyridine; 

2,4-bis-(4-fIuorophenyl)-6-isopropyl-5-[4-(trifluoromethylphenyl)- 
fluoromethyl]-3-hydroxymethyl)pyridine; and 
3 5 2,4-bis-(4-fluorophenyI)-6-isopropyl-5-[2-(3-trifluoromethylphenyl)vinyl]- 
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3-hydroxymethyl)pyridine. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of compounds having the Formula (XIII) 




k xm-3 



Formula XIII 

or pharmaceutical^ acceptable salts, enantiomers, stereoisomers, hydrates, or 
solvates of said compounds, in which 

Rxiii is a straight chain or branched C wo alkyl; straight chain or branched 
C 2 -io alkenyl; halogenated C,-» lower alkyl; C3.10 cycloalkyl that may be 
substituted; C M cycloalkenyl that may be substituted; C^ 0 cycloalkyl d. 10 alkyl 
that may be substituted; aryl that may be substituted; aralkyl that may be 
substituted; or a 5- or 6-membered heterocyclic group having 1 to 3 nitrogen 
atoms, oxygen atoms or sulfur atoms that may be substituted, 

XxiiM, Xxm.2, Xxm-3, Xxhm may be the same or different and are a 
hydrogen atom; halogen atom; lower alkyl; halogenated lower alkyl; C,. 
4 lower alkoxy; cyano group; nitro group; acyl; or aryl, respectively; 

Y xt „ is -CO-; or BSO2-; and 

Zxm is a hydrogen atom; or mercapto protective group. 

Compounds of Formula XIII and their methods of manufacture are 
disclosed in PCT Publication No. WO 98/35937, which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula XIII: 

N.N^dithiodi-Z.I-phenyleneJbis^^-dimethyl-propanamide]; 

N,N , -(dithiodi-2 t 1-phenylene)bis[1-methyl-cyclohexanecarboxamide]; 

N.NHdlthiodW.l-phenyleneJbisIHS-methylbutyl)- 
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cyclopentanecarboxamide]; 

N ( N-(dithiodi-2 t 1-phenylene)bis[1-(3-methylbutyl)- 
cyclohexanecarboxamide]; 

N.NXdithiodi^J-phenyleneJbisfl^-ethylbutyl)- 
5 cyclohexanecarboxamide]; 

N.N'^dithiodi^.l-phenyleneJbis-tricyclofS.S.I.I^Jdecane-l- 
carboxamide; 

propanethioic acid, 2-methyl-,S-[2[[[;l-(2- 
ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] ester; 
1 0 propanethioic acid, 2,2-dimethyh S-[2-[[[1 -(2- 

ethylbutyl)cyciohexyl]carbonyl]amino]phenyl] ester; and 

ethanethioic acid, S-[2-f[[1-(2- 
ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] ester. 

Another ciass of CETP inhibitors that finds utility with the present 
1 5 invention consists of polycydic aryl and heteroaryl tertiary-heteroalkylamines 
having the Formula XIV 



XIV- 6 
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Formula XIV 

and pharmaceutical^ acceptable forms thereof, wherein: 

n x .v is an integer selected from 0 through 5; 

FW, is selected from the group consisting of haloalkyl, haloalkenyl. 
haloalkoxyalkyl. and haloalkenyloxyalkyl; 

X XIV is selected from the group consisting of O, H, F, S. S(0),NH NfOH) 
N(alkyl), and N(alkoxy); 

' Rwv-ie is selected from the group consisting of hydrido. alkyl alkenyl 
alkynyl. aryl. aralkyl. aryloxyalkyl, alkoxyalkyl, alkenyloxyalkyl. alkylthioalkyl ' 
arylth.oalkyl. aralkoxyalkyl. heteroaralkoxyalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, cycloalkyl, cycloalkylalkyl, 

cycloalkylalkenyl. cydoalkenyl, cycloalkenylalkyl, haloalkyl. haloalkenyl 
halocycloalkyl, halocycloalkenyl. haloalkoxyalkyl. haloalkenyloxyalkyl ' 
halocycloalkoxyalkyt. halocycloalkenyloxyalkyl. perhaloaryl. perhaloaralkyl 
perhaloaryloxyalkyl, heteroaryl. heteroarylalkyl. monocarboalkoxyalkyl 
monocarboalkoxy. dicarboalkoxyalkyl. monocarboxamido. monocyanoalkyl. 
dicyanoalkyl, carboalkoxycyanoalkyl, acyl. aroyl. heteroaroyl. 
heteroaryloxyalkyl. dialkoxyphosphonoalkyl. trialkylsilyl. and a spacer selected 
from the group consisting of a covalent single bond and a linear spacer moiety 
havmg from 1 through 4 contiguous atoms linked to the point of bonding of an 
aromatic substituent selected from the group consisting of R x ^. R XIV „ r w . 9> 
and Rx^oa to form a heterocydyl ring having from 5 through 10 contiguous 
members with the provisos that said spacer moiety is other than a covalent 
single bond when R w . 2 is alkyl and there is no R xwo6 wherein X is H or F; 

Dxiv-i. Jxiv-i. Jx.v-2 and K x , v ., are independently selected from the 
group consisting of C. N, O. S and a covalent bond with the provisos that no 
more than one of Dx,*,, D xw . 2 . J XIV .,. Jx.v-2 and IW, is a covalent bond, no more 
than one of Dx,v-„ Dx, v . 2 . Jxjv-i. Jx.v. 2 and K X(V ., is O. no more than one of D X(V . 1( 
Dx.v-2. Jx W -„ Jxjv-2 and K X1V ., is S. one of Dxjv-i . D^. j w .„ J XIV . 2 and K w , must 
be a covalent bond when two of DxnM . D xlv . 2l Jx*.,. W2 and K w ., are O and S. 
and no more than four of Dx*,.,, Dx^. J^.,. Jx.v-2 and IW, are N; 

Dxiv-3. Dxiv-4. Jxiv-3, Jxiv-. and K xl v- 2 are independently selected from the 
group consisting of C. N. O. S and a covalent bond with the provisos that no 
more than one of Dx,v. 3 . D^, j w .„ JxiXM an d Kx,v-2 is a covalent bond, no more 
than one of D^, D X1V ^ J X1V . 3 . J*^ and K x ,v. 2 is O. no more than one of D XIV . 3 , 
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Dxiv-4. Jxiv.3. Jx.v-4 and K XIV . 2 is S, one of D XJV . 3> D xnMf J XIVA3 , J XIV ^ and K X)V . 2 must 
be a covalent bond when two of D X1V . 3 . D XIV ^, J xlv . 3i j X(VU and K XJV . 2 are O and S, 
and no more than four of D XJV . 3 , D XIV _4, Jxn/. 3 . Jx.v^ and K XIV . 2 and K XIV . 2 are N; 
Rxiv.2 is independently selected from the group consisting of hydrido, 
5 hydroxy, hydroxyalkyl, amino, aminoalkyl, alkylamino, dialkylamino, alkyl, 
alkenyl, alkynyl, aryl, aralkyl, aralkoxyalkyl, aryloxyalkyl, alkoxyalkyl, 
heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyi, aralkylthioalkyl, arytthioalkyl, 
cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloarkenylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, 
10 aloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 

halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulfinyl, 
15 alkylsulfonyl, alkylsulfinylalkyl, alkylsulfonylalkyl, haloalkylsulfinyl, 

haloalkylsuifonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, 
aralkylsulfiny!, aralkylsulfonyl. cycloalkylsulfinyl. cycloalkylsuifonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, 
heteroarylsuifmyl, heteroarylsulfony!, heteroarylsulfinylalkyl, aralkylsulfiny lalkyl, 

2 0 aralkylsulfonyialkyl, carboxy, carboxyalkyl, carboalkoxy, carboxamide, 

carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaraikoxyphosphono, 
dialkoxyphosphonoalkyl, and diaralkoxyphosphonoalkyl; 

Rxiv-2 and Rxiv.3 are taken together to form a linear spacer moiety 
selected from the group consisting of a covalent single bond and a moiety 
25 having from 1 through 6 contiguous atoms to form a ring selected from the 

group consisting of a cycloalkyl having from 3 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

R X iv-3 is selected from the group consisting of hydrido, hydroxy, halo, 

3 0 cyano, aryloxy, hydroxyalkyl, amino, alkylamino, dialkylamino, acyl, sulfhydryl, 

acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl, 
aralkyl, aryloxyalkyl, alkoxyalkyl, heteroarylthio, aralkylthio, aralkoxyalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, aroyl. heteroaroyl, aralkylthioalkyl, 
heteroaralkylthioalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyi, 
3 5 arylthioalkyl, cycloalkyl, cycloalkylalkyl. cycloalkylalkenyl, cycloalkenyl, 
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cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl. perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl, 
5 monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl. dicyanoalkyl, 
carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl. haloalkylsulfinyl, 
haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl. arylsulfonylalkyl. 
aralkylsulfmyl. aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, 
1 0 heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsulfinylalkyl, 
aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy, carboxamide, 
carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono. diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, and diaralkoxyphosphonoalkyl; 

Y X iv is selected from a group consisting of a covalent single 
15 bond,(C(R X iv.i4)2)qxiv wherein „•<,.. is an integer selected from 1 and 2 and 
(CH(Rxiv-i4))gxiv-Wxiv-(CH(Rxiv-i4))pxiv wherein gxiv and ^ are integers 
independently selected from 0 and 1 ; 

Rxiv-14 is independently selected from the group consisting of hydrido. 
hydroxy, halo, cyano, aryloxy, amino, alkylamino. dialkylamino. hydroxyalkyl, 

2 0 acyl, aroyl, heteroaroyl, heteroaryloxyalkyl. sulfhydryl, acylamido, alkoxy. 

alkylthio. arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl. 
aralkoxyalkylalkoxy, alkylsulfinylalkyl, alkylsulfonylalkyl, aralkylthioalkyl. 
heteroaralkoxythioalkyl, alkoxyalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, 
alkylthioalkyl, arylthioalkyl, cycloalkyl. cycloalkylalkyl. cycloalkylalkenyl, 
25 cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl. 
halocycloalkenyl, haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl. 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl. perhaloaryl. 
perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, 
heteroarylthioalkyl. heteroaralkylthioalkyl, monocarboalkoxyalkyl, 

3 0 dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl. 

alkylsulfinyl, alkylsulfonyl. haloalkylsulfinyl, haloalkylsulfonyl. arylsulfinyl, 
arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl. aralkylsulfmyl. aralkylsulfonyl. 
cycloalkylsulfinyl. cycloalkylsulfonyl. cycloalkylsulfinylalkyl, 
cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, heteroarylsulfinyl, 
3 5 heteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsulfinylalkyl, 
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aralkylsulfonylaikyl, carboxy, carboxyaikyl, carboalkoxy, carboxamide, 
carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
moiety having a chain length of 3 to 6 atoms connected to the point of bonding 
5 selected from the group consisting of Rxiv-9 and R X iv-i3 to form a ring selected 
from the group consisting of a cycloalkenyl ring having from 5 through 8 
contiguous members and a heterocyclyl ring having from 5 through 8 
contiguous members and a spacer selected from a moiety having a chain length 
of 2 to 5 atoms connected to the point of bonding selected from the group 

1 0 consisting of Rw* and Rxiv-a to form a heterocyclyl having from 5 through 8 
contiguous members with the proviso that, when Y xrv is a covalent bond, an 
Rxiv-i4 substituent is not attached to Y X iv; 

Rxjv-14 and Rxtv-u. when bonded to the different atoms, are taken 
together to form a group selected from the group consisting of a covalent bond, 

15 alkylene. haloalkylene, and a spacer selected from a group consisting of a 

moiety having a chain length of 2 to 5 atoms connected to form a ring selected 
from the group of a saturated cycloalkyl having from 5 through 8 contiguous 
members, a cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 5 through 8 contiguous members; 

20 Rxiv-K and R X iv-u. when bonded to the same atom are taken together to 

form a group selected from the group consisting of oxo, thiono, alkylene, 
haloalkylene, and a spacer selected from the group consisting of a moiety 
having a chain length of 3 to 7 atoms connected to form a ring selected from the 
group consisting of a cycloalkyl having from 4 through 8 contiguous members, a 

25 cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

Wxiv is selected from the group consisting of O, C(O), C(S), C(0)N(R X!V . 
14 ). C(S)N(R XIV -14). (RxnM4)NC(0), (R x «v-14)NC(S), S. S(O), S(0) 2 , S(0) 2 N(Rx,v.i4). 
(Rxiv.i4)NS(0) 2 , and N(R XJV .i4) with the proviso that R X iv-i4 is selected from other 

3 0 than halo and cyano; 

Z X)V is independently selected from a group consisting of a covalent 
single bond, (C(R x ^. 15 ) 2 ) QXI v-2 wherein qX1V -2 is an integer selected from 1 and 2, 
(CH(R xl v.i5)WW-(CH(R x ,v.i 5 ))k X iv wherein pav and iouv are integers 
independently selected from 0 and 1 with the proviso that, when Zxjv is 

3 5 a covalent single bond, an R X i V .is substituent is not attached to Z xiv ; 



BNSDOCID: <WO 0300023SA 1 JA> 



WO 03/000235 



PCT/IB02/01783 



79 



10 



R*m, «s .ndependently selected, when Z X1V is (C(R XIV . 1S ) 2W wher ei n 

qX ,v -s an integer selected from 1 and 2. from the group consisting of hydrido 

hydroxy, halo, cyano. aryloxy. amino, alkylamino. dialkylamino. hydroxyalkyl 

acyl. aroyl. heteroaroyl. heteroaryloxyalkyl. sulfhydryl. acylamido, alkoxy 

alkylthio. arylthio. alkyl. alkenyl. alkynyl. aryl. aralkyl. aryloxyalkyl. aralkoxyalkyl 

alkylsulfinylalkyl. alkylsulfonylalkyl, aralkylthioalkyl. heteroaralkylthioalkyl. 

alkoxyalkyl, heteroaryloxyalkyl. alkenyloxyalkyl. alkylthioalkyl. arylthioalkyl 

cycloalkyl. cycloalkylalkyl. cycloalkylalkenyl. cycloalkenyl. cycloalkenylalkyl 

haloalkyl. haloalkenyl. halocycloalkyl. halocycloalkenyl. haloaikoxy. 

haloalkoxyalkyl. haloalkenyloxyalkyl. halocycloalkoxy. halocycloalkoxyatkyl 

halocycloalkenyloxyalkyl. perhaloaryl. perhaloaralkyl. perhaloaryloxyalkyl ' 

heteroaryl. heteroarylalkyl. heteroarylthioalkyl. heteroaralkylthioalkyl. 

monocarboalkoxyalkyl. dicarboalkoxyalkyl. monocyanoalkyl. dicyanoalkyl, 

carboalkoxycyanoalkyl. alkylsulfinyl, alkylsulfonyl. haloalkylsulfmyl. 

1 5 haloalkylsulfonyl. arylsulfinyl. arylsulfinylalkyl. arylsulfonyl. arylsulfonylalkyl. 

aralkylsulfinyl. aralkylsulfonyl. cycloalkylsulfinyl. cycloalkylsulfonyl. 

cycloalkylsulfmylalkyl.cycloalkylsufonylalkyl. heteroarylsulfonylalkyl, 
heteroarylsulfinyl, 

heteroarylsulfonyl. heteroarylsulfinylalkyl. aralkylsulf.nylalkyl. 

2 0 aralkylsulfonylalkyl. carboxy. carboxyalkyl. carboalkoxy. carboxamide. 

carboxamidoalkyl. carboaralkoxy. dialkoxyphosphono. diaralkoxyphosphono, 
dialkoxyphosphonoalkyl. diaralkoxyphosphonoalkyl. a spacer selected from a 
moiety having a chain length of 3 to 6 atoms connected to the point of bonding 
selected from the group consisting of R X1NM and R^ to form a ring selected 

25 from the 

group consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous members, 
and a spacer selected from a moiety having a chain length of 2 to 5 atoms 
connected to the point of bonding selected from the group consisting of R^., 
3 0 and R XIV .,3 to form a heterocyclyl having from 5 through 8 contiguous members; 
Rxiv-is and R xiv _ 15l when bonded to the different atoms, are taken 
together to form a group selected from the group consisting of a covalent bond, 
alkylene. haloalkylene. and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring selected 
from the group of a saturated cycloalkyl having from 5 through 8 contiguous 
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members, a cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 5 through 8 contiguous members; 

Rxiv-15 and Rxiv-15. when bonded to the same atom are taken together to 
form a group selected from the group consisting of oxo, thiono, alkylene, 
5 haloalkylene, and a spacer selected from the group consisting of a moiety 

having a chain length of 3 to 7 atoms connected to form a ring selected from the 
group consisting of a cycloalkyl having from 4 through 8 contiguous members, a 
cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

10 Rxiv-15 is independently selected, when Zxiv is (CH(R X i\m5)W-W- 

(CH(Rxiv-i5))kxiv wherein pw and kxiv are integers independently selected from 0 
and 1, from the group consisting of hydrido, halo, cyano, aryloxy, carboxyl, acyl, 
aroyl, heteroaroyl, hydroxyalkyl, heteroaryloxyalkyl, acylamido, alkoxy, alkylthio, 
arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl. aryloxyalkyl, alkoxyalkyl, 

15 heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkylsulfonylalkyl, 
alkylsulfinylalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl, 
haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, halocydoalkoxy, halocycloalkoxyalkyl, 

2 0 halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, 

heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, 
monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
carboaikoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl, haloalkylsulfinyl, 
haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl. arylsulfonylalkyi, 
25 aralkylsulfmyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl. heteroarylsulfonylalkyl, 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinyialkyl, aralkylsulfinylalkyl, 
aralkylsulfonylalkyl, carboxyalkyl, carboalkoxy, carboxamide, carboxamidoalkyl, 
carboaralkoxy, dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer 

3 0 selected from a linear moiety having a chain length of 3 to 6 atoms connected to 

the point of bonding selected from the group consisting of R X iv-4 and Rxiv-a to 
form a ring selected from the group consisting of a cycloalkenyl ring having from 
5 through 8 contiguous members and a heterocyclyl ring having from 5 through 
8 contiguous members, and a spacer 
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selected from a linear moiety having a chain length of 2 to 5 atoms connected to 
the point of bonding selected from the group consisting of R XIV . 9 and R xtv , 3 to 
form a heterocyclyl ring having from 5 through 8 contiguous members; 

R«v-. FW FW FW,. FW* FW* fW* Rxiv-i 1 , Rxnz.,2. and R X)V . 13 
are .ndependently selected from the group consisting of perhaloaryloxy, 
alkanoylalkyt, alkanoylalkoxy, alkanoyloxy. N-aryl-N-alkylamino, 
heterocyclylalkoxy, heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy. 
alkoxycarbonylalkoxy.alkoxycarbonylalkenyloxy. aralkanoylalkoxy. aralkenoyl 
N-alkylcarboxamido, N-haloalkylcarboxamido. N-cycloalkylcarboxamido. 
N-arylcarboxamidoalkoxy. cycloalkylcarbonyl. cyanoalkoxy, 
heterocyclylcarbonyl. hydrido. carboxy. heteroaralkylthio. heteroaralkoxy 
cycloalkylamino. acylalkyl. acylalkoxy. aroylalkoxy. heterocyclyloxy. aralkylaryl 
aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, aralkylsulfonyl, 
aralkylsulfonylalkyl, aralkylsulfinyl. aralkylsulfinylalkyl. halocycloalkyl, 
halocycloalkenyl. cycloalkylsulfinyl. cycloalkylsulfinylalkyl. cycloalkylsulfonyl 
cycloalkylsulfonylalkyl, heterdaryfamino. N-heteroarylamino-N-alkylamino, ' 
heteroarylaminoalkyl, haloalkylthio, alkanoyloxy, alkoxy. alkoxyalkyl, 
haloalkoxylalkyl. heteroaralkoxy, cycloalkoxy. cycloalkenyloxy, cycloalkoxyalkyl 
cycloalkylalkoxy. cycloalkenyloxyalkyl, cycloalkylenedioxy. halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy. halocycloalkenyloxya/kyl. hydroxy, 
amino, thio. nitro. lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino. aralkylamino. arylthio. arylthioalkyl. heteroaralkoxyalkyl, alkylsulfinyl. 
alkylsulfinylalkyl. arylsulfinylalkyl. arylsulfonylalkyl. heteroarylsulfinylalkyl. 
heteroarylsulfonylalkyl. alkylsulfonyl. alkylsulfonylalkyl. haloalkylsulfinylalkyl, 
haloalkylsulfonylalkyl. alkylsulfonamido. alkylaminosulfonyl. amidosulfonyl. 
monoalkylamidosulfonyl. dialkyl amidosulfonyl. monoarylamidosulfonyl. 
arylsulfonamido. diarylamidosulfonyl. monoalkyl monoaryl amidosulfonyl, 
arylsulfmyl. arylsulfonyl. heteroary/thio. heteroarylsulfinyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyclylthio. alkanoyl, alkenoyl. aroyl. heteroaroyl. 
aralkanoyl, heteroaralkanoyl. haloalkanoyl. alkyl. alkenyl. alkynyl. alkenyloxy. 
alkenyloxyalky. alkylenedioxy. haloalkylenedioxy. cycloalkyl, cycloalkylalkanoyl. 
cycloalkenyl, lower cycloalkylalkyl. lower cycloalkenylalkyl. halo, haloalkyl; 
haloalkenyl. haloalkoxy, hydroxyhaloalkyl. hydroxyaralkyl, hydroxyaikyl. 
hydoxyheteroaralkyl. haloalkoxyalkyl, aryl, heteroaralkynyl. aryloxy. aralkoxy. 
aryloxyalkyl. saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl. 
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heteroaryloxy, heteroaryloxyaikyl, arylalkenyl, heteroarylalkenyl, carboxyalkyl, 
carboalkoxy, alkoxycarboxamido, alkylamidocarbonyiamido, 
arylamidocarbonylamido, carboalkoxyalkyl, carboalkbxyalkenyl, carboaralkoxy, 
carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, 
5 phosphonoalkyl, diaralkoxyphosphono, and diaraikoxyphosphonoalkyl with the 
proviso that there are one to five non-hydrido ring substituents R X jv^, Rxiv.s. Rxiv- 
6. Rxiv-7. and Rxiv* present, that there are one to five non-hydrido ring 
substituents Rxjv-9, Rxiv-io, Rxiv-n, Rxiv-12. and Rxiv-13 present, and Rxiv-4, Rxiv-s. 
Rxiv.«, Rxiv-7. Rxfv-s. Rxiv-9, Rxiv.io. Rxiv-iii Rxiv-12. and Rxfv-13 are each 
10 independently selected to maintain the tetravalent nature of carbon, trivalent 
nature of nitrogen, the divalent nature of sulfur, and the divalent nature of 
oxygen; 

Rxjv-4 and Rxiv-s» Rxrv-s and Rxiv-6. Rxiv-e and Rxiv-7. Rxiv-7 and Rxiv^s, Rxa/^ 
and Rxiv-9. Rxiv-9 and Rxiv-10. Rxrv-io and Rxn/-n» Rxiv-n and Rxiv-i2t and Rxiv-12 and 

15 Rxiv-13 are independently selected to form spacer pairs wherein a spacer pair is 
taken together to form a linear moiety having from 3 through 6 contiguous 
atoms connecting the points of bonding of said spacer pair members to form a 
ring selected from the group consisting of a cycloalkenyl ring having 5 through 8 
contiguous members, a partially saturated heterocyclyl ring having 5 through 8 

2 0 contiguous members, a heteroaryl ring having 5 through 6 contiguous members, 
and an aryl with the provisos that no more than one of the group consisting of 
spacer pairs Rxiv-4 and Rxiv-s» Rxiv-s and Rxiv-6. Rxiv-6 and Rxiv-7, and Rxiv-7 and 
Rxrv^ are used at the same time and that no more than one of the group 
consisting of spacer pairs Rxiv-9 and Rxiv-10. Rxrv-10 and Rxiv-n, Rxiv-n and Rxiv-12. 

2 5 and Rxiv.12 and Rxjv-13 are used at the same time; 

Rxiv-4 and Rxiv-g. Rxiv-4 and Rxiv-13, Rxiv-e and Rxiv-9> and Rxiv-s and Rxiv-13 
are independently selected to form a spacer pair wherein said spacer pair is 
taken together to form a linear moiety wherein said linear moiety forms a ring 
selected from the group consisting of a partially saturated heterocyclyl ring 

3 0 having from 5 through 8 contiguous members and a heteroaryl ring having from 

5 through 6 contiguous members with the proviso that no more than one of the 
group consisting of spacer pairs Rxkm and R X iv-9. Rxiv-4 and Rxiv-13, Rxiv-e and 
Rxiv-9. and R X iv-a and Rxiv.13 is used at the same time. 
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Compounds of Formula XIV and their methods of manufacture are 
d.sc,osed in PCT Pub.ication No. WO 00/18721, which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
5 following compounds of Formula XIV: 

3 - tt3 -( 3 - trifluoram ethoxyphenoxy)phenyl][I3-(1 l l,2,2-tetrafluoroethoxv)- 
pheny(Jmethyl]aminoM ,1 , 1 -trifluoro-2-propanol; 

methyljamino]- 1 , 1 , 1-trifluoro-2-propanol; 

1 0 3 -fr 3 -(3-cyclopropylphenoxy)phenyl][[3-( 1,12 2- 

tetrafluoroethoxy)phenyQ-methy^ 

3-[ ( 3-(3-(2-furyl)pheno^ 
methyl]amino]1 .1 . 1-trifluoro-2-propanol; 
15 3 -ff 3 -(2.3-dichlorophenoxy)phenyl][[3-( 1,1,2,2- 

tetrafluoroethoxy)phenyf]-methyl]amino]- 1,1,1-trifluoro-2-propanol; 

3-a3-(4-nuorophenoxy)phenyl][[3-(1.l l 2.2-tetrafluoroethoxy)phenyl]- 
methyljamino]- 1 . 1 , 1-trifluoro-2-propanol; 

3-fJ3-(4-methlylphenoxy) P henyl][ I 3-(1,1.2.2-tetrafluoroethox y )phen y i]- 
2 0 methyljamino]- yj 

1,1,1 -trifluoro-2-propanol; 

3-rj3-(2-fluoro-5-bromophenoxy)phenyl][[3-( 1,1,2,2- 

tetrafluoroethoxy)phenyl]-methylJamino]-1.1.l-trifluoro-2-propanol; 
3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3-(1 ,1 ,2,2- 
5 tetrafluoroethoxy)phenyl]-methyl)amino]-1.1.l-trifluoro-2-propanol; 

3-[[3-[3-(1, 1,2,2- tetrafluoroethoxy)phenoxy]phenyl][[3-( 1,1,2 2- 
tetrafluoro-ethoxy)phenyl]methyl]amino]-1,1,1-trifiuoro-2-propanol;' ' 
3-[{3-[3-(pentafluoroethyl)phenoxy]phenyl][[3-( 1 , 1 .2,2- 

tetrafluoroethoxy)-phenyl]methyl]amino]-1,1.l-trifluoro-2-propanol; 
J 3 "tf 3 -(3,5-dimethylphenoxy)phenyl][[3-(i.i ,2,2- 

tetrafluoroethoxy)phenyl]-methyl]amino]-1,1,1-trifluoro-2-propanol; 

3-p-(3-ethylphenoxy)phen y i][[3-(1,l,2.2-tetrafluoroethoxy)phenyl]- 
methyl]amino]-1 ,1.1 -trifluoro-2-propanol; 

3-r[3-(3-t-butylphenoxy)phenyl][[3-(1 . 1 ,2.2-tetrafluoroethoxy)phenyl]- 
methyljamino] 1.1,1 -trifluoro-2-propanol; 
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3-[[3-(3-methyJphenoxy)phenyl][[3-(1 , 1 ,2. 2-tetrafluoroethoxy)phenyl]- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(5,6,7 f 8-tetrahydro-2-naphthoxy)phenyl][[3-(1 ,1 ,2.2- 
tetrafluoroethoxy )phenyI]methyl]amino]- 1,1,1 -trifluoro-2-propanol ; 
5 3-[[3-(phenoxy)pheny!][[3-(1 ,1 ,2,2-tetrafluoroethoxy) 

phenyl]methyl]amino]-1 f 1,1-trifluoro2-propanol; 

3-[[3-[3-(N,N-dimethylamino)phenoxy]phenyl][[3-(1 ,1 ,2.2- 
tetrafluoroethoxyjphenyllmethynaminol-l.l.l-trifluor^-propanol; 

3-[[[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methy1 ][3-[[3-(trifluoromethoxy)- 
1 0 phenyl]methoxy]phenyf]amino]-1J J-trifluor^-propanoi; 

3-[[[3-(1 t 1,2 f 2-tetrafluoroethoxy)phenyqm 
phenyl]methoxy]phenyl]aminoj-1 , 1 . 1 -trifluoro-2-propanol; 

3-[[[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyi]methyl][3-[[3,5-dimethyiphenyl]- 
methoxy]phenyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 
15 3-[[[3-(1 .1 f 2,2-tetrafluore6thoxy)phenyl]methyl][3-[[3-(trifluoromethylthio)- 

phenyl]methoxy]phenyl]amino]-1 1 1 ,-trifluoro-2-propanol; 

3-[[[3-(1 , 1 .2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3 f 5-difluorophenyl]- 
methoxy]phenyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-[[[3-(1 t 1 r 2 t 2-tetrafluoroethoxy)phenyl]methyl][3-[cyclohexylmethoxy]- 
2 0 phenyl]amino]-1 .1.1 -trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy-4-pyridyioxy)phenyl][[3-(1 ,1 ,2.2- 
tetrafluoroethoxy)-phenyI]methyl]amino]-1.1 f 1-trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3-(1 ,1 ,2,2- 
tetrafluoroethoxy )-phenyl]methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

2 5 3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3-( 1 p 1 ,2,2-tetrafluoroethoxy )- 

phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol ; 

3-[[I3-(3-tnfluoromethylthio)phenoxy]phenyl][[3-(1 ,1 ,2,2- 
tetrafluoroethoxy )-phenyl]methyl]amino]-1, 1,1 -trifluoro-2-propanol; 

3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3-( 1 ,1 .2,2- 

3 0 tetrafluoroethoxy)-phenyl]methy!]amino]-1 ,1 ,1 ,-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3- 
(pentafIuoroethymethyI]amino]-1 ,1 ,1-trif]uoro-2-propanol; 

3-[[3-(3-isopropy)phenoxy)phenyl][[3-(pentaf)uoroethyl) phenyl]methyl]- 
amino]-1 ,1,1 -trifluoro-2-propanol; 
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3 -tt 3 -( 3 -cyclopropylphenoxy)phenyJ] { f3-(pentafluoroethy0phenynmethyn- 
amino]- 1 , 1 , i-trif)uoro-2-propanol; 

3-[[3.(3-(2-fur y i) P henoxy) P henyl][[3-( P entafluoroethyl) phenyljmethyll- 
amino]- 1.1,1 -trifluoro-2-propanol; 

5 3 " ff3 - (2 ' 3 - dich,oro P henox y)Pheny!][[3-( P entafluoroeth y |)phen y i]methyn^ 
amino]-l,i,i.trifluoro-2-propanol; 

3-tt3-(4-fiuorophenoxy)phenylj[[3-(pentafIuoroethyl) 
phenyl]methyl]amino]-1,i ,i-triflijtjro-2-pro P anol; 

3-tI3-(4.methylphenoxy)phenyl][[3-(pentafluoroethyl) 
10 PhenylJmethylJaminoJ-l.l.l-trifluoro-2-propanol; 

3-a3-(2-fluoro-5-bromoph e noxy)phenyl][[3-(pentanuoroethyl) 
phenyl]methyl]-aminoM . 1 , 1 -trifluoro-2-propanol; 

3-p-(4-chloro-3- e thylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyljmethyq-aminoj-l.l.l-trifluor^-fjrofjanol; 

15 3_ ff 3 -f 3 -( 1 ' 1 ' 2 . 2 -tetrafluoroethoxy) P henoxy] P henyl]([3- 

(pentafluoroethyl)-phen y i]methyl]amino]-1.i,i-trifluoro-2-propano|- 

S-p-f^pentafluoroethylJphenoxyJphenylJff^pentafluoroethyDphenyn- 
methyl]amino]-1.1,i-trifluoror2-propanol; 

3-a3-(3,5KJimethylphenoxy) P henyl]f[3-( P entafluoroethyl) phenyljmethyll- 
20 amino]-1.l.l-trifluoro-2- P ropanol; 

3-[f3-(3-ethylphenoxy)pheny(][[3-(pentafluoroethyl) 
phenyl]methyl]amino]-1 , 1 , 1 -trifiuoro-2-propanol; 

3-f[3-(3-t-butylphenoxy)phenyl][[3-( P entafIuoroethyl) 
phenyl]methyl]amino]- 1,1.1 -trifluoro-2-propanol; 

3-[[3-(3-methyl P henoxy)phenyl][[3-pentanuoroethyl) 
phenyl]methyl]amino]- 1 . 1 . 1 -trifluoro-2-propanol; 

3-[[3-(5.6.7,8-tetrahydro-2.naphthoxy)phenyl][[3- 

(pentaf)uoroethyl)phenyl]-methyl]amino]-1.1.l-trifIuoro-2-propanol; 

3-[f3-( P henoxy) P henyl][[3-( P entafluoroethyl) P henyl]methyl] 
3 0 amino]-1,i,l-trifluoro-2- P ro P anol; 

3-[[3-f3-(N,N-dimethylamino)phenoxy] P heny(][[3- 

( P entafluoroethyl) P henyll-methyl]amino]-1.1.l-trifluoro-2- P ro P anol; 

3-[[[3-( P entafluoroethyl) P hen y i]methyl][3.[[3-(trifluoromethoxy)phenyll- 
methoxy]phenyl]amino]-1 , 1 . 1 -trifluoro-2-propanol; 
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3-f[[3-(pentanuoroethyl)phenyl]methyl][3-[[3-(trifluoromethyl)pheny/]- 
methoxy]phenyl]amino]-1,1.1-trifluoro-2-propanol; 

3-[[[3-{pentafluoroethyl)phenyl]methyl][3-[[3 f 5- 
dimethylphenyI]methoxy]"phenylJamjno]-1 , 1 , 1-trifluoro-2-propanoi; 

3-[[[3-(pentafluoroethyl)phenyI]methyl][3-[[3- 
(trifIuoromethylthio)phenylJ-methoxy]phenyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3,5- 
difluorophenyl]methoxy]-phenyl)amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[[3-(pentafluoroethyl)pheny0^ 
amino]-1,1 t 1-trifluoro-2-propanol; . 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyi]{[3- 
(pentafluoroethyl)phenyl]-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyIoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyI]amino]- 1,1,1 -trifluoro-2-propanol; 

3-p-(3-difluoromethoxyphenoxy)phenyl][[3.(pentafluoroethyl) phenyl]- 
methyl]amino]-1 ,1 ,1-trifluoro-2-propanoi; 

3-[[[3-(3-trifIuoromethylthio)phenoxy]phenyl][[3- 
(pentafluoroethyl)phenyl]-methy!]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(4-chloro-34rifluoromethylphenoxy)phenyl][[3-(pentafIuoroethyl)- 
phenyl]methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyi][[3- 
(heptafluoropropyl)phenyf]-methyl]amino]-1 f 1,1-trifluoro-2-propanol; 

3-[t3-(3-isopropylphenoxy)phenyf][[3-(heptafluoropropyl) phenyljmethyl]- 
aminoJ-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-cyclopropylphenoxy)phenyl][[3-(heptafIuoropropyl) 
phenyl]methyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-(2-furyl)phenoxy)phenyl][[3-(heptafluoropropyl) phenyljmethyl]- 
amino]-1 , 1 ,1-trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl][[3-(heptafiuoropropyl) phenyl]methyl]- 
amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[3-(heptafluoropropyl) 
pheny!]methyl]amino]-1 ,1 , 1 -trifIuoro-2-propanoi; 

3-[[3-(4-methylphenoxy)phenyl][[3-(heptafluoropropyl) 
phenyl]methyl]amino]-1 ,1 , 1-trifluoro-2-propanol; 
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3-[[3-(2-fluoro-5-bromophenoxy)phenyQ[[3-(h e pt a nuoropropyl)phenyl]- 
methyQamino]- 1,1.1 -trifiuoro-2-propanol; 

3-[[3-(4.chloro-3-ethylphenoxy) P henyl][I3-(heptafluoropropyl) 
phenyQmethyI].aminoM.i,i.trifluoro-2-propanol; 
5 3-[[3-[3-(1 .1 .2.2-tetrafluoroethoxy)phenoxy)phenyl]n3- 

(heptafluoropropyO-phenyOmethyOaminoM.l.l-trifluoro-^propanol; 
3-ff3-[3-(pentafIuoroethyl)phenoxy]phenyq[[3- 

(heptaflooropropyOphenyp-methyGaminoJ-l.l.l-trifluoro-^propanol; 
3-[[3-(3,5-dimethylphenoxy)pheny/][[3-(heplanuoropropyl) 
10 Phenyl]methyl].aminoM.1,i-trifluoro-2-propanol : 

3-a3-(3-ethylphenoxy)pheny0a3-{heptanuoiopropyl) 
phenyQmethyl]amino]-1,l.l-irifluoro-2-propanol; 

3-[I3-(3-l-butylphenoxy)phenyO[I3-(heptanuoropropyl) 
phenyqmethyljaminoj-l.l.l.trifluor^-propanol; 
15 3 '" 3 -( 3 - rne,h y | Phenoxy)phenyl][[3-(heptaf»uoropropyl) 
phenyIJmethyl)amino]-1,i.l-trifluorcK2-propanol; 

3-[f3-(5.6,7.8-lelrahydro-2-naphthoxy)phenyl][[3. 

(heptafl U oropropyl)phenylJ-methyl]amino]-1.1,1.trifluoro.2- P ro P anol : 

3-[I3-(phenoxy)phenyl][[3-(heptafl U oro P ropyl) P henyl]m e thyl] 
20 ammo]-1,1.l-trifluoro-2-propanol; 

3-[[3-I3-(N,N-dimethylamino)phenoxy)phenyl][[3. 

(heplanuoro P ro P yl)phenyQ-me(hyl]amino]-1.l.vtrinuoro-2-propanol; 
3-[[[3-(heptafluoropropyl)phenyl)methyl]t3-[[3- 

(trifJuoromethoxyJphenyD-methoxyJphenylJaminoM.LI-trmuoro^propanol- 

25 3 - III3 - (he P ,af,uoro P r °Py')Phenynmethyl]t3-[[3-(tri(luoromethyl)phenyn- 
methoxy]phenyI]amino]-1.1.l.trifluoro-2-propanol; 

3-[[(3-(heptafluoropfopyl) P henyl]methyl][3-[[3.5- 

dimethylphen y Omethoxy]-phenyl]aminoM ,1 .i-tririuoro-2-propanol; 
3-[[[3-(he P tanuoro P ro P yl) P henyl)methyQ[3-[[3- 

0 ( l ^-^ome«hy«hio) P henyQ- m e«hoxy] P henyl]am i no]-1.1.1-»rifluoro-2- P ro P anol : 
3-[{[3-{he P tafluoro P ro P yl) P henyl]methyl][3-[[3.5- 

dinuoro P henyQmethoxy]- P henyl]aminoM.1.l-trifluoro-2- P ro P anol; 

3-([(3-(h e ptanuoro P ro P y|)phenyI]methy(][3-{cyclohexylmethoxy] P henyl]. 
amino]- 1 ,1.1 -trinuoro-2- P ro P anol; 

5 3 - W3 -< 2 - difIuo ^methoxy-4-pyridyloxy) P henyl][[3- 
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(heptafluoropropyl)phenyl]-methyl]amino]-1.1 t 1-trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3- 
(heptafluoropropyOphenylJ-methyllaminoJ-l.l.l-trifluoro^-propanol; 

3-H3-(3-difluoromethoxyphenoxy)phenyl][[3-(heptafluoropropyl) phenyl]- 
5 methyl]amino]-1 , 1 1 1 -trifluoro-2-propanol; 

3-t[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3- 
(heptafluoropropyl)phenyl]-methyi]amino]-1 f 1,1-trifluoro-2-propanol; 

3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3-(heptafluoropropyl)- 
phenyQ-methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 
10 3-n3-(3-trifluoromethoxyphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)- 
phenyl]-methyl]amino]-1 ,1 ,1-trif!uoro-2-propanol; 

3-I[3-(3-isopropylphenoxy)phenyl][[2-f!uoro-5-(trifluoromethyl)phenyl]- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-cyclopropylphenoxy)phenyl][[2-fluoro5- 
1 5 (trifluoromethyl)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-p-(3-(2-furyl)phenoxy)phenyl][[2-fl^^ 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl][[2-fIuor(>5-(trifluoromethyl)phenyl]- 
methyI]amino]-1 ,1 ,1-trifluoro-2-propanol; 
2 0 3-[[3-(4-fluorophenoxy)phenyl][[2-fluoro-5-(trifiuoromethyl) 
phenyl]-methyQamino]-1 ,1,1 -trifluoro-2-propanol; 

3-n3-(4-methylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)phenyl]- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

2 5 3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[2-fluorcK5-(trifiuoromethy[)- 

phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyi][[2-fluoro-5-(trifluoromethyl)- 
phenyi]methyl]amino]- 1,1.1 -trifluoro-2-propanol; 

3-p-[3-( 1 , 1 ,2,2-tetrafluoroethoxy )phenoxy]phenyl][[2-f luoro-5-(trifluoro- 

3 0 methyl)phenyQmethy(]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-5-(trifluoromethyl)- 

phenyl]-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3,5-dimethy!phenoxy)phenyl][[2-fiuoro5- 
(trifluoromethyl)pheny l]-methyl]amino]- 1 ,1,1 -trifluoro-2-propanol ; 
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3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl) phenyl]methyl]- 
amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-t-butylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl) 
phenyl]methyl]-amino]-1 ,1,1 -trifluoro-2-propano!; 
5 3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-5-{trifluoromethyl) 
phenyl]methyn-amino}-1 ,1 t 1-trifluoro-2-propanoI; 

3-[[3-(5,6,7.8-tetrahydro-2-naphthoxy)phenyi][t2-fluoro-5- 
(trifluoromethyI)-phenyi]methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-H3-(phenoxy)phenyl][[2-fIuoro-5-(trifluoromethyl) phenyl]methyl]amino]- 
10 1,1,1 -trifluoro-2-propanol; 

3-[[3-[3-(N f N-dimethylamino)phenoxy}phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyl]methyQamino]-1,1,1-trifluoro-2-propanol; 

3-[[[2-fluorcK5-(trifiuoromethyl)phenyqmethyl][3-[[3-(trifluoromethoxy)- 
phenyl]methoxy]phenylJamino]-1 ,1,1 -trifluoro-2-propanol; 
15 3-[[[2-fluoro-5-(trifIuoromethyO 

pheny!]methoxy]phenyl]amino]-1,1 ,1-trifluoro-2-propanol; 

3-[[[2-fluorcK5Ktrffluoromethyl)^^ 
methoxy]phenyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-{[[2-fluoro5-(trifluoromethyl)phenyl]methyl][3-[I3- 
2 0 (trifluoromethylthio)-phenyl]metho"xy]phenyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[2-fluoro-5-(trifiuoromethyl)phenyl]methyl][3-[[3 ? 5-difluorophen 
methoxy]pheny!]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[2-fluoro-5-(trifluorome^ 
phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

2 5 3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[2-fluoro-5- 

(trifiuoromethyl)-phenyl]methyl]amino]-1,1,1-trlfluoro-2-propanol; 

3-[[3-(2-trifluoromethy!-4-'Pyridyioxy)phenyl][[2-fluoro-5- 
(trifluoromethyi)-phenyi]methyl]amino]-1,1,1-trifIuoro-2-propano{; 

3-p-(3-difluoromethoxyphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)- 

3 0 phenyt]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[[3-(3.trifluoromethyithio)phe™ 
phenyl]methyl]amino]-1 ,1 ,1 -trifiuoro-2-propanol; 

3-[[3-(4- C hioro-3-trifluoromethy!phenoxy)phenyl][[2-fluoro-5- 
(trifiuoromethyOphenyQmethynaminol-l.l.l-trifluoro^-propanol; 
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3-[[3-(3-trifluoromethoxyphenoxy)phenyj][[2-fluoro^-(trifluoromethyi)- 
phenyl]methyl]amino]-1 ,1 J-trifluoro-2-propanol; 

3-t[3-(3-isopropylphenoxy)phenyl][[2-fluoro^-(trifluoromethyl)phenyl]- 
methyl]amino]-1 ,1,1 -trifluoro-2-propano!; 
5 3-p-(3-cyclopropyiphenoxy)phenyl][[2-fluoro-4- 

(trifluoromethy!)phenyl]-methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

34[3-{3-(2-furyl)phenoxy)phenyf][[2-fluoro-4-(trifluoromethyl)phenyfJ- 
methyl]amino]-1 .1 J-trifluoro-2-propanol; 

3-[[3-(2,3Kiichlorophenoxy)phenyn[[2-f]uoro^-(trinuoromethyl)phenyf]- 

1 o methyI]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-{4-fluorophenoxy)phenyf][[2-fluoro-4-(trifIuoromethyl) phenyl]- 
methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(4-methyiphenoxy)phenyi][[2-fluoro-4-(trifluoromethyl) phenyl]- 

methyl] 

15 amino]-1,1 ,1-trifluoro-2-propanol; 

3-p-(2-fIuoro-5-bromophenoxy)phenyI][[2-fluor(>4-(trifluoromethyl)- 
phenyl]methyl]amino]-1 ,1 , 1 -trifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl][^^ 
phenyl]methyf]amino]-1,1,1-trifluoro-2-propanol; 

2 0 3-[[3-{3-(1 ,1 ,2 f 2-tetrafluoroethoxy)phenoxy]phenyl][[2-fluoro-4-(trifluoro- 

methyOphenyiJmethylJaminoJ-l.l.l-trifluoro^-propanol; 

3-p-[3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-4-(tnfluoromethyl)- 
phenyl]methyl]amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyl][[2-fluoro-4- 

2 5 (trifluoromethyl)phenyl]-methyl]amino]-1 ,1,1 -trif luoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) phenyljmethyl]- 
aminoj- 1,1,1 -trifluoro-2-propanol; 

3-[I3-(3-t-butylphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) 
phenyl]methyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 

3 0 3-[[3-(3-methy!phenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) 

phenyl] methy l]-a mi no]- 1,1,1 -trifl uoro-2-propano! ; 

3-[[3-(5,6,7,8- tetrahydro-2-naphthoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(phenoxy)phenyl][[2-fluoro-4-(trifIuoromethyl) phenyl]methyl]amino]- 
3 5 1,1,1 -trifluoro-2-propanol; 
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3-[[3-I3-(N,N-dimethylamino)phenoxyJphenylJf[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 .1,1 -trifluoro-2-propanol; 

3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3-(trifluoromethoxy)- 
phenyl]methoxy]phenyl]amino]-1,l,i-trifluoro-2-propanol; 

3-[[(2-fluoro-4-(trinuoromethyl)phenyl]methyl]{3-[t3-{trifluoromethyl)- 
phenyl]methoxy]phenyl]amino]-1 . 1 , 1 -trifluoro-2-propanol; 

3-ra2-fluoro-4-(trifluoromethyl)phenylJmethylJ[3-([3.5-dimethylphenyl]- 
methoxy]phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[[2-fluoro-4-(trifluoromethyl)phenylJme!hyl][3-[[3- 

(trinuoromethylthio)-phenyQmethoxy]phenyl]amino]-1.l,l-trifluoro-2-prop a nol; 

3-[[[2-fluoro-t-(trifluoromethyl)phenyl]methyl][3-a3.5-difluorophenyl]- 
methoxy]phenyl]aminoJ-1 ,1,1 -trifluoro-2-propanol; 

3-[[[2-fluoro^-(trifluoromethyl)pheny!]methyl][3-[cyclohexyi me thoxy]- 
phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyqamino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[f3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[f3-(3-difluoromethoxyphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-1,i,i-trifIuoro-2-propanol; 

3-[[f3-(3-trifIuoromethylthio)phenoxyJphenyl][[2-fluoro-4- 

(trifluoromethyl)-phenyl]methyl]amino]-1,l,l-trifluoro-2-propanol; and 

3-[I3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[2-fluoro-4-(trifluoro- 
methyl)phenyl]methyl]amino]-1 , 1 , i-trifluoro-2-propanol. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of substitued N-Aliphatic-N-Aromatic tertiary- 
Heteroalkylamines having the Formula XV 
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Formula XV 

and pharmaceutical^ acceptable forms thereof, wherein: 
5 n w is an integer selected from 1 through 2; 

AQ-1 



J XV-1 



J 

*XV-4 



XV- 6 



K XV-1 



XV- 2 



rxv-2' 



v XV-8 



and 



AQ-2 



^XV-ll 
✓ J XV-3~ 



-K 



^XV-10 



XV-3 



y R XV-31 
XV- 2 



XV- 4 



v XV-32 



R XV-9 



- D XV-4 R XV-12 



^XV-1 B XV-2 

/ \ 

R XV-13 

Axv and Qxv are independently selected from the group consisting of 
-CH2(CRxv-37Rxv-3a)vxv-(CRxv-33Rxv-34)ux\rT"xv- (CRxv-3sRxv-36)wxv-H , 
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with the provisos that one of Axv and Q w must be AQ-1 and that one of A xv and 
Qxv must be selected from the group consisting of AQ-2 and -CH^CR^R^. 
38)vxv-(CR xv .33R xv . 34 ) uXV .T xv -(CR w .3 S R xv . 36 ) wXv .H; 

T w is selected from the group consisting of a single covalent bond O S 
S(O), S(0) 2 , ^Rxv^CfRxv.js), and 

vxv is an integer selected from 0 through 1 with the proviso that vXV is 1 
when any one of Rxv-33. Rxv.34. R w . 35 . and R w . s is aryl or heteroaryl; 

u xv and wXV are integers independently selected from 0 through 6; 
Axv-1 is C(Rxv-3o): 

Dxv-i, Dxv-2. Jxv-i, Jxv-2, and Kxv., are independently selected from the 
group consisting of C. N, O, S and a covalent bond with the provisos that no 
more than one of Dxv.,. Dxv- 2 . Jxv-„ Jxv- 2 . and Kxv-, is a covalent bond, no more 
than one of Dxv-i. Dxv- 2 . Jxv-i. Jxv- 2 , and Kxv-1 is O.no more than one of Dxv.„ 
Dxv- 2 , Jxv-i. Jxv-,. and K w , is S, one of Dxv.,. Dxv- 2 , Jxv.„ J w . 2l and K w ., must be 
a covalent bond when two of Dxv,, Dxv. 2 , Jxvo. Jxv- 2 . and Kxv. are O and S, and 
no more than four of Dxv.,. Dxv. 2 . Jxv-,. Jxv- 2 , and Kxv., are N; 

Bxv-i. Bxv-2, Dxv.3. Dxv-., Jxv-3, Jxv., and Kxv. 2 are independently selected 
from the group consisting of C, C(Rxv. 3 o). N. O. S and a covalent bond with the 
provisos that no more than 5 of Bxv.,. EW Dxv-3, Dxv.. Jxv- 3 . Jxv.. and Kxv. 2 are 
a covalent bond, no more than two of Bxv,. EW Dxv-3. Dxv.. Jxv-3. Jxv.. and 
Kxv. 2 are O, no more than two of Bxv,. EW Dxv. 3 . Dxv.. Jxv. 3 . Jxv.. and Kxv- 2 
are S, no more than two of Bxv-,. Bxv- 2 . Dxv.3. Dxv.. Jxv- 3 . Jxv.. and Kxv- 2 are 
simultaneously O and S. and no more than two of Bxv-,. Bxv. 2 . Dxv- 3 . Dxv.. Jxv- 3 , 
Jxv.. and Kxv- 2 are N; 

Bxv-i and Dxv.3. Dxv.3 and Jxv- 3 . Jxv-3 and Kxv. 2 . Kxv- 2 and J xv .. Jxv. and 
Dxv.. and Dxv. and Bxv- 2 are independently selected to form an in-ring spacer 
pair wherein said 

spacer pair is selected from the group consisting of C(Rxv. 3 3)=C(Rxv.3s) and N=N 
with the provisos that AQ-2 must be a ring of at least five contiguous members, 
that no more than two of the group of said spacer pairs are simultaneously 
C(Rxv.33)=C(Rxv.3 5 ) and that no more than one of the group of said spacer pairs 
can be N=N unless the other spacer pairs are other than C(Rxv- 3 3)=C(Rxv. 35 ). O. 
N, and S; 
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Rxv.i is selected from the group consisting of haioalkyl and 
haloalkoxymethyl; 

Rxv-2 is selected from the group consisting of hydrido, aryl, alkyl, alkenyl, 
haioalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
5 perhaloaryloxyalkyl and heteroaryl; 

Rxv.3 is selected from the group consisting of hydrido, aryl, alkyl, alkenyl, 
haioalkyl, and haloalkoxyalkyl; 

Yxv is selected from the group consisting of a covalent single bond, 
(CH 2 ) q wherein q is an integer selected from 1 through 2 and (CH 2 ) r O-(CH 2 ) k 
l o wherein j and k are integers independently selected from 0 through 1 ; 

Zxv is selected from the group consisting of covalent single bond, (CH 2 ) q 
wherein q is an integer selected from 1 through 2, and (CH 2 ) r O-(CH 2 ) k wherein j 
and k are integers independently selected from 0 through 1; 

Rxv-4. Rxv-8. Rxv-9 and R X v-i3 are independently selected from the group 
15 consisting of hydrido, halo, haioalkyl, and alkyl; 

Rxv-30 is selected from the group consisting of hydrido, alkoxy, 
alkoxyalkyl, halo, haioalkyl, alkylamino, alkylthio, alkylthioalkyl, alkyl, alkenyl, 
haloalkoxy, and haloalkoxyalkyl with the proviso that Rxv-30 is selected to 
maintain the tetravalent nature of carbon, trivalent nature of nitrogen, the 
20 divalent nature of sulfur, and the divalent nature of oxygen; 

Rxv-30, when bonded to Axv-n. is taken together to form an intra-ring linear 
spacer connecting the Axv-i-carbon at the point of attachment of Rxv-30 to the 
point of bonding of a group selected from the group consisting of Rxv-io» Rxv-u. 
Rxv-121 Rxv-3i, and Rxv-32 wherein said intra-ring linear spacer is selected from 
25 the group consisting of a covalent single bond and a spacer moiety having from 
1 through 6 contiguous atoms to form a ring selected from the group consisting 
of a cycloalkyl having from 3 through 10 contiguous members, a cycloalkenyl 
having from 5 through 10 contiguous members, and a heterocyclyl having from . 
5 through 10 contiguous members; 
3 0 Rxv-30. when bonded to Axv-1, is taken together to form an intra-ring 

branched spacer connecting the Axv-1-carbon at the point of attachment of Rxv-30 
to the points of bonding of each member of any one of substituent pairs 
selected from the group consisting of subsitituent pairs Rxv-ioand Rxv-u. Rxv.10 
and Rxv-31. Rxv-ioand Rxv-32. Rxv-ioand Rxv-12. Rxv-n and Rxv-31. Rxv-u and Rxv-32» 
35 Rxv-11 and Rxv-12. Rxv-31 and Rxv-32. Rxv-31 and Rxv-12. and Rxv-32 and Rxv-12 and 
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wherein said intra-ring branched spacer is selected to form two rings selected 
from the group consisting of cycloalkyl having from 3 through 10 contiguous 
members, cycloalkenyl having from 5 through 10 contiguous members, and 
heterocyclyl having from 5 through 10 contiguous members; 

5 q RXV ~' RXV ' 5 ' RW ' 7 ' Rw " 9 ' Rw ■ ,0 • FW Rxv - 12, Rxv " 13 ' Rxv - 3 " 
Rxv-32. Rxv-33, Rxv-34, Rxv-35. and Rxv-36 are independently selected from the 

group consisting of hydrido. carboxy, heteroaralkylthio, heteroaralkoxy, 

cycloalkylamino. acylalkyl. acylalkoxy, aroylalkoxy, heterocyclyloxy, aralkylaryl. 

aralkyl. aralkenyl. aralkynyl. heterocyclyl. perhaloaralkyl. aralkylsulfonyl. 
10 aralkylsulfonylalkyl, aralkylsulfinyl. aralkylsulfinylalkyl. halocycloalkyl, 

halocycloalkenyl. cycloalkylsulfinyl. cycloalkylsulfinytalkyl. cycloalkylsulfonyl. 

cycloalkylsulfonylalkyl, heteroarylamino. N-heteroarylamino-N-alkylamino. 

heteroarylaminoalkyl, haloalkylthio. alkanoyloxy, alkoxy. alkoxyalkyl. 

haloalkoxylalkyl, heteroaralkoxy. cycloalkoxy. cycloalkenyloxy. cycloalkoxyalkyl. 
15 cycloalkylalkoxy, 

cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy. halocycloalkenyloxyalkyl, hydroxy, 
amino, thio, nitro, lower alkylamino. alkylthio. alkylthioalkyl, arylamino, 
aralkylamino, arylthio. arylthioalkyl, heteroaralkoxyalkyl, alkylsulfinyl, 
alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, heteroarylsulfinylalkyl, 
heteroarylsulfonylalkyl. alkylsulfonyl, alkylsulfonylalkyl. haloalkylsulfinylalkyl, 
haloalkylsulfonylalkyl, alkylsulfonamido. alkylaminosulfonyl, amidosulfonyl, 
monoalkylamidosulfonyl. dialkyl amidosulfonyl, monoarylamidosulfonyl. 
arylsulfonamido. diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
arylsulfinyl. arylsulfonyl. heteroarylthio. heteroarylsulfinyl, heteroarylsulfonyl. 
heterocyclylsulfonyl. heterocyclylthio, alkanoyl, alkenoyl. aroyl, heteroaroyl. 
aralkanoyl, heteroaralkanoyl, haloalkanoyl. alkyl, alkenyl, alkynyl, alkenyloxy. 
alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl, 
cycloalkenyl. lower cycloalkylalkyl. lower cycloalkenylalkyl. halo, haloalkyl, 
3 o haloalkenyl, haloalkoxy, hydroxyhaloalkyl, 

hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl. haloalkoxyalkyl, aryl. 
heteroaralkynyl. aryloxy, aralkoxy. aryloxyalkyl, saturated heterocyclyl, partially 
saturated heterocyclyl, heteroaryl. heteroaryloxy, heteroaryloxyalkyl, arylalkenyl, 
heteroarylalkenyl, carboxyalkyl. carboalkoxy. alkoxycarboxamido, 
alkylamidocarbonylamido, alkylamidocarbonylamido. carboalkoxyalkyl. 



35 
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carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl with the provisos that Rxv-4, Rxv-s. Rxv-e, Rxv-?, Rxv-a, 

RxV-9. RxV-10, RxV-11» RxV-12» RxV-13, RxV-31 1 RxV-32, Rxv-33. RxV-34. RxV-35, and RxV-36 

5 are each independently selected to maintain the tetravalent nature of carbon, 
trivalent nature of nitrogen, the divalent nature of sulfur, and the divalent nature 
of oxygen, that no more than three of the Rxv.33 and Rxv-34 substituents are 
simultaneously selected from other than the group consisting of hydrido and 
halo, and that no more than three of the Rxv-35 and Rxv-36 substituents are 
10 simultaneously selected from other than the group consisting of hydrido and 
halo; 

Rxv-s. Rxv-io» Rxv-n, Rxv-12. Rxv-13. Rxv.31 » and Rxv-32 are independently 
selected to be oxo with the provisos that Bxv-i, Bxv-2. Dxv-3. Dxv-4, Jxv-3, Jxv-4, and 
Kxv-2 are independently selected from the group consisting of C and S, no more 
15 than two of Rxv-9, Rxv-10. Rxv-n, Rxv-12. Rxv-13. Rxv.31. and Rxv-32 are 

simultaneously oxo, and that Rxv.g, Rxv-10, Rxv-n, Rxv-12. Rxv-13. Rxv.31, and Rxv.32 
are each independently selected to maintain the tetravalent nature of carbon, 
trivalent nature of nitrogen, the divalent nature of sulfur, and the divalent nature 
of oxygen; 

2 0 Rxv-4 and Rxv-s. Rxv-s and Rxv-6. Rxv-6 and Rxv-7. Rxv-7 and Rxv-a. Rxv-9 and 

Rxv-10. Rxv-10 and Rxv-11. Rxv-11 and Rxv-31, Rxv-31 and Rxv-32, Rxv-32 and Rxv-12. 
and Rxv-12 and Rxv-13 are independently selected to form spacer pairs wherein a 
spacer pair is taken together to form a linear moiety having from 3 through 6 
contiguous atoms connecting the points of bonding of said spacer pair members 

2 5 to form a ring selected from the group consisting of a cycloalkenyl ring having 5 

through 8 contiguous members, a partially saturated heterocyclyl ring having 5 
through 8 contiguous members, a heteroaryl ring having 5 through 6 contiguous 
members, and an aryl with the provisos that no more than one of the group 
consisting of spacer pairs Rxv^»and Rxv-s, Rxv-s and Rxv-6, Rxv-e and Rxv.7, Rxv-7 

3 0 and Rxv-e is used at the same time and that no more than one of the group 

consisting of spacer pairs Rxv-9 and Rxv-10, Rxv-10 and Rxv-n, Rxv-n and Rxv-31, 
Rxv.31 and Rxv-32. Rxv-32 and Rxv-12. and Rxv.12 and Rxv-13 are used at the same 
time; 

Rxv-9 and Rxv-n, Rxv-9 and Rxv-12. Rxv-9 and Rxv-13 Rxv-9 and Rxv-31, Rxv-9 
3 5 and Rxv-32. Rxv-10 and Rxv.12, Rxv-10 and Rxv-i3, Rxv.10 and Rxv.31, Rxv.10 and Rxv. 
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» fW and R W . 12 , R w . n and Rwo3) Rxy ^ and Rxvm Rw 2an<j ^ 
and R W . 3 ,. and R w . 13 and R w . 32 are independently selected to form a spacer 
pa-r wherein said spacer pair is taken together to form a .inear spacer moiety 
selected from the group consisting of a covalent single bond and a moiety 
hav.ng from 1 through 3 contiguous atoms to form a ring se.ected from the 
group consisting of a cyc.oa.Ky, having from 3 through 8 contiguous members a 
cycloa.keny, having from 5 through 8 contiguous members, a saturated 
heterocycly. having from 5 through 8 contiguous members and a partially 
saturated heterocycly. having from 5 through 8 contiguous members with the 

sTm^r " ^ tHan ° f Sa,d 9r ° UP ° f SP8Cer ^ iS US6d at the 

Rw 37and ar « independently selected from the group consisting of 

aT r a T hydrOXy " amin °' n-oaly, ajamino 

alkylthio, a.ky.thioa lk y.. cyano. alky., a.kenyl. ha.oa.koxy, and 

haloalkoxyaikyl. 

Compounds of Formu.a XV and their methods of manufacture are 
d.sc.osed in PCT Publication No. WO 00/18723. which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula XV: 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl] 

(cyclohexylmethyl)aminoM.i.l-trifluoro-2- P ropanol; 
3-[T3-{4-chloro-3-ethylphenoxy)phenylJ 

(cyclopentylmethy/)amino]-1.i.i-trifIuoro-2-propanol; 
3-fi3-(4-chloro-3-ethylphenoxy)phenyl] 

(cydo P ro P ylmethyl)aminoM,1.i.trifluoro-2-propanol; 

3-a3-(4-chloro-3-ethylphenoxy)phenyl][(3-trifiuoromethyl)cy C lohexyl- 
methyl]amino]-1 . 1 . 1 -trifluoro-2-propanol; 

3-P-(4-chloro-3-ethylphenoxy)phenyl][(3-pentafluoroethyl) 
cyclohexyl-methyl]amino]-1.l.i-trifluoro-2-propanol; 
3-[[3-(4-chloro-3-ethylphenoxy)phenyl][(3-trifluoromethoxy) 
cyclohexyl-methyl]amino]-1. 1 . 1-trifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3-( 1 . 1 .2.2- 

tetrafluoroethoxy^yclo-hexylmethyljaminoj-i.i.i.trifluoro^propanol; 
3-[[3-(3-tnfluoromethoxyphenoxy)phenyl] 
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(cyclohexylmethyl)amino]-1 ,1 J-trifluoro-2-propanol; 
3-tt3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyclopentylmethyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[3-(3-trifIuoromethoxyphenoxy)phenyl] 
5 (cyclopropy!methyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][(3-trifluoromethy!)cyclohexyl- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[{3-(3-trifluoromethoxyphenoxy)phenyi]](3-pentafluoroethyl)cyclohexyl- 
methyl}amino]-1 ,1,1 -trifluoro-2-propanol; 

1 o 3-[[3-(3-trifluoromethoxyphenoxy)pheny(][(3- 

trifluoromethoxy)cyclohexyl-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafluoroethoxy )cyclohexyl-methy(]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyi](cyclohexylmethyl]amino]-1 ,1,1- 
1 5 trifiuoro-2-propanol: 

3-[[3-(3-isopropyiphenoxy)phenyl](cyclopentylmethyl]arnino]-1 ,1,1- 
trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl](cyc!opropy!methyl)aminoJ-1,1 f 1- 
trifluoro-2-propanol; 

2 0 3-t[3-(3-isopropylphenoxy)phenyl][(3-trifIuoromethyl) cyclohexyl- 

methynamino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[t3-(3-isopropylphenoxy)phenyl][(3-pentafIuoroethyl) cyclohexyl- 
methyQamino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][(3-trifluoromethoxy) cyciohexyl- 

2 5 methy!]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][3-(1 ,1 ,2,2- 
tetrafluoroethoxy)cyclohexyl-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(2,3-dichiorophenoxy)phenyl](cyc!ohexylmethyl )amino]-1 ,1 ,1- 
trifluoro-2-propanol; 

3 0 3-[[3-(2,3-dichlorophenoxy)pheny!](cyclopentylmethyl) 

amjno]-1 ,1.1 -trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl](cyclopropylmethy )amino]- 1,1,1- 
trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)pheny!][(3-trifluoromethyl) 
35 cyclohexyl-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 
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3-[[3-(2,3-dichlorophenoxy)phenyl][(3-pentafluoroethyl)cyclohexy|. 
methyf]amino]-1 , 1 . 1 -trifluoro-2-propanol; 

3-[[3-{2,3-dichlorophenoxy)phenyl][(3-trifluoromethoxy)cyclohexyl- 
rnethyl]amino]-1 , 1 ,1-trifluoro-2-propanol; 

3-[f3-(2,3-dichlorophenoxy)phenyl][3-(1 , 1 .2.2-tetrafluoroethoxy)cyclo- 
hexyl-methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)ph e nyO(cyclohexylmethyl)amino]-1,1.1-trifl U oro-2- 
propanol; 

3-[[3-(4-fl U orophenoxy)phenyl]{cyclopentylmethyl)amino]-1.i,i-trifluoro- 
2-propanol; 

3-t[3-(4-fl U orophenoxy)phennyl](cyclopropylmethyl)amino]-1,1.l-triflouro- 
2-propanol; 

3-[[3-(4-fluorophenoxy)phenyll[(3-trifluoromethyl) 
cyclohexyl-methyl]amino]-1 , 1 ,1-trifluoro-2-propanol; 

3-[[3-(4-nuorophenoxy)phenyl][(3-pentafIuoroethyl) 
cyclohexyl-methyl]amino]-1,1,l -trifiuoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl]f(3-trifluoromethoxy) 
cyclohexyl-methyljamino]- 1.1.1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[3-(1.1.2.2-tetrafl U oroethoxy)cyclohexy!- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-{3-trifluoromethoxyben2yloxy]phenyl] 
(cyclohexylmethyl)amino]-1 ,1 .1-trifIuoro-2-propanol; 

3-[I3-(3-trinuoromethoxybenzyloxy)phenyl] 
(cyclopentylmethyl)amino]- 1.1,1 -trifiuoro-2-propanol; 

3-[[3-(3-trifluoromethoxyben2yloxy)phenyl] 
(cyclopropylmethyl]amino]-1 ,1 ,1-trifiuoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyloxy)phenyl][(3- 
trifluoromethyl)cyclohexyl-methyl]amino]-1 .1.1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyben2yloxy)phenyl][(3- 

pentafluoroethyl)cyclohexyl-methyl]amino]-1,1.l-trmuoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyloxy]phenyl][(3- 
trifiuoromethoxy)cyclohexyl-methyl]aminoj- 1.1,1 -trifIuoro-2-propanol; 

3-[[3-(3-trifluoromethoxyben2yloxy)phenyl][3-(1 ,1 ,2,2- 
tetrafluoroethoxy)-cyclohexylmethyl]amino]-1 , 1 . 1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
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(cyclohexyimethyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
(cyclopentylmethyl)amino]-1,1,1-trifluoro-2-propanol; 
3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
5 (cyclopropylmethyl)amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzy!oxy)phenyO[(3-trifIuoromethy()cyclohexyl- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

•. 3-[[3-(3-trifluoromethylbenzyloxy)phenyl][(3-pentafluoroethyl)cyc!ohexyI- 
methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
1 0 3 : [[3-(3-trifluoromethylbenzyloxy)phenyl][(3- 

trifluoromethoxy)cyc!ohexyl-methyI]amino]-1 ,1 , 1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethyibenzyloxy)phenyl][3-(1 ,1 ,2,2- 
tetrafluoroethoxy )cyclohexyl-methyf]amino]- 1,1,1 -trifluoro-2-propanol; 
3-[[[(34rifluoromethyl)phenyl]met^ 
15 propanol; 

3-[[[(3-pentafluoroethyl)phenyl]met^ 
2-propanol; 

3-[[[(3-trifluoromethoxy)phenyl]methyl](cyd^ 
2-propanol; 

2 0 3-[[[3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenyl] 

methyl](cyclohexyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 
3-[[[(3-trifluoromethyl)phenyl]methyl] 
(4-methylcydohexyI)amino]-1 .1 ,1-trifluoro-2-propanol; 
3-[[[(3-pentafluoroethyl)phenyl]methyl] 

2 5 (4-methylcyclohexyl)amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[(3-trif1uoromethoxy)pheny!]methy!] 
(4-methylcyclohexyl)amino]-1 ,1 ,1-trifiuoro-2-propanol; 

3-[[[3-(1 , 1 ,2,2-tetrafJuoroethoxy)phenyfJmethyl](4- 
methylcyclohexyl)amino]-1,1,1-trifluoro-2-propanol; 

3 0 3-[[[(3-trifluoromethyI]phenyl]methyl](3- 

trifluoromethylcyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methyl](3- 
trifluoromethylcyclohexyi)amino]-1,1,1-trifluoro-2-propanol; 

3-[[[(3-trifluoromethoxy)phenyl]methyl](3- 
3 5 trifluoromethylcyclohexyl)amino]-1 ,1,1 -trifiuoro- 2-propanol; 
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3-[[[3-(1 ,1 ,2,2-tetraf)uoroethoxy)phenyl]methyl](3- 
trifiuoromethylcyclohexyl)amino]-1 f 1,1-trifIuoro-2-propanol; 

3-[[[(34rifluoromethyl)phenyl]methyl][3-(4-chloro-3^thylphenoxy)cyclo- 
hexyljamino]-1 ,1,1 -trifluoro-2-propanol; 

34[[(3-pentafluoroethyl)phenyl]methyl][3.(4-chloro-3-ethylphenoxy)cydo 
hexyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[[(3-trifluoromethoxy)phenyl]methyi][3-(4-chloro-3- 
methylphenoxy)cyclo-hexyl]amino].1 ,1 ,14rifIuoro-2-propanoi; 

3-[[[3-(1 ,1 ,2 t 2-tetrafluoroethoxy)phenyl]methyl][3-(4-chloro-3- 
ethylphenoxy)-cyclohexyQamino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[[(34rifluoromethyl]phenyl]methyl](3-phenoxycyclohexy])amino]-1 , 1 , 1 - 
trifluoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methyn(3-phenoxycyclohexyl)amino]- 
1,1,1 -trifluoro-2-propanol; 

3-t[[(3.trifluoromethoxy)phenyl]methyl](3-phenoxycyclohexyl)amino]- 
1 , 1 , 1 -trifluoro-2-propanol; 

3-[[[3-(1 ,1 .2,2-tetrafluoroethoxy)phenyl]methyq(3- 
phenoxycyclohexy!)amino]-1 ,1 ,14rifluoro-2-propanol; 

3-[[[(3-trifloromethyl)phenyl]methyl](3-isopropoxycyclohexyl)amino]- 
1,1 ,1 -trifluoro-2-propanoi; 

3-[[[(3-pentafluoroethyl)phenyl]rriethyn(3-isopropoxycyclohexyl)amino]- 
1,1,1 -trifluoro-2-propanol; 

3-[[[(3-trifluoromethoxy)phenyl]methyl](3-isopropoxycyclohexyl)amino]- 
1,1,1 -trifluoro-2-propanol; 

3-[[[3-(1 , 1 .2 r 2-tetrafluoroethoxy)phenyl]methyl](3- 
isopropoxycyclohexyl)-amino]-1 f 1,1-trifluoro-2'propanol; 

3-[f[(3-trifluoromethyl)phenyl]methyl](3- 
cyclopentyloxycyclohexyl]amino]-1 , 1 , 1 -trifluoro-2-propano!; 

3-[[[(3-pentafluoroethyl]phenyl]methyl](3- 
cyclopentyloxycyclohexy!)amino]-1 ,1 .14rifluoro-2-propanoi; 

3-[[[(3-trifluoromethoxy)phenyl]methy!](3- 
cyclopentyloxycyclohexyl)amino]-1,1 f 1-trifIuoro-2-propanol; 

3-[[[3-{1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl](3- 
cyclopentyloxycyclohexyl)-amino]-1 ,1 . 1-trifiuoro-2-propanoi; 

3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl](3- 
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isopropoxycyclohexyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl](3-cyclopentyioxycycloh 
amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl](3-phenoxycyclohexyl)amino]- 
5 1,1,1 -trifluoro-2-propanol; 

3-[[[(2-trifluoromethy!)pyri<j-6-yilmethyi](3- 
. trifluoromethylcyclohexyl)amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl][3-(4-chloro-3- 
ethyiphenoxy)cyclo-hexyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

1 o 3-[[[(2-trifluoromethyl)pyrid-6-yl]methy!][3-(1 ,1 ,2,2- 

tetrafluoroethoxy)cyclo-hexyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[{2-trifluoromethyl)pyrid-6-ynmethyl](3-pentafIuoroethylcyclohexyl)- 
amino]-1,1 ,1-trifIuoro-2-propanol; 

3-f[[(2-trifluoromethyl)pyrid-6-ynmethyl](3-trifluoromethoxycyclohexyl)- 
1 5 amino]-1 .1,1 -trifluoro-2-propancl; 

3-[tt(34rifluoromethyl)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)propyl]- 
amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyI]methy!][3-(4-chloro3- 
ethylphenoxy)propyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 

2 0 3-[[[(3-trifluoromethoxy)phenyl]methyi][3-(4-chloro-3- 

ethylphenoxy)propyl]-amino]-1 ,1,1 -trrfluoro-2-propanol; 

3-[[[3-{1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-(4-chloro-3- 
ethylphenoxy)-propyl]aminoJ-1 ,1,1 -trifluoro-2-propanol; 

3-[[[(3-trifIuoromethyl)phenyl]methyl][3-(4-chloro-3^thylphenoxy 

2 5 fluropropyl]amino]-1 , 1 ,1 -trifluoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-2,2- 
di-fluropropyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-t[[(3-trifluoromethoxy)phenynmethyl][3-(4-chloro-3-ethylphenoxy)-2,2,- 
di-fluropropyl]amino]-1,1 ( 1-trifluoro-2-propanol; 

3 0 3-[[[3-(1 .1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-(4-chloro-3- 

ethylphenoxy)-2,2,-difluropropyl]amino]-1,1,1-trifluoro-2-propanol; 

3-[[[(3-trifluoromethyl)phe^^ 
trifluoro-2-propanol; 

3-[[[(3-pentafluoroethyl)phenyl]methy!][3-(isopropoxy)propyl]amino]- 
3 5 1 t 1,1-trifIuoro-2-propanol; 
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3-[[[(3-trifiuoromethoxy)phenyl]methyl]f3-(isopropoxy)propyl]aminoJ- 
1.1,1 -trifluoro-2-propanol; 

3-[[[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl]]3. 
(tsopropoxy)propyl]aminoM , 1 . 1 -trifluoro-2-propanol; and 

3-[[[3-(1 , 1 ,2 t 2-tetrafluoroethoxy)phenyl]methyl][3. 
(phenoxy)propyl]amino]- 1 , 1 , 1 -trifluoro-2-propanol. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of (R)-chiral halogenated 1-substituted amino-(n+l)-alkanols 
having the* Formula XVI 



R XVI-6 



R XVI-5\^ ^ K XVI^1 

J XVI.l ^XVI-2 



\ I K XVI-8 



X 



•XVI Rxvi-is" 



/ 



Z XVI R XVI-9 R 



■XVI- 10 




R XVI-12 



Formula XVI 



and pharmaceuticaily acceptable forms thereof, wherein: 
15 °xvi is an integer selected from 1 through 4; 

Xxvi is oxy; 

Rxvi-i is selected from the group consisting of haloalkyl, haloalkenyl, 
haloalkoxymethyl. and haloalkenyloxymethyl with the proviso that fW, has a 
higher Cahn-lngold-Prelog stereochemical system ranking than both R w , 2 and 
2 o (CHFW 3 ) n -N(Axv.)Qxvi wherein A™ is Formula XVI-(II) and Q is Formula XVI- 

(iii); 
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x xvi-s 



XVI -6 



K XVI-1 



v XVI-7 



■'XVI-l 



XVI -2 



-'XVI-l' 



v XVI-4 




^XVI-2 
\ 

R 



XVI -8 



^XVI-15 



X XVI-14 




XVI -10 



XVI -2* 



XVI -12 



V XVI-11 



xvi-n 



xvi-m 



Rxvms is selected from the group consisting of hydrido, alkyl, acyl, aroyl, 
heteroaroyl, trialkylsilyl, and a spacer selected from the group consisting of a 
5 covalent single bond and a linear spacer moiety having a chain length of 1 to 4 
atoms linked to the point of bonding of any aromatic substituent seiected from 
the group consisting of Rxvm. Rxvub. Rxvi-s. and Rxvn3 to form a heterocyclyl ring 
having from 5 through 10 contiguous members; 

Dxvm., Dxvi-2. Jxvm. Jxvw and Kxvm are independently selected from the 

10 group consisting of C, N, O, S and covalent bond with the provisos that no more 
than one of Dxvm, Dxvi-2. Jxvm, Jxvw and Kxvm is a covalent bond, no more than 
one Dxvm, Dxvi- 2 » Jxvm. Jxvi-2 and Kxvm is be O, no more than one of Dxvm, Dxvi- 
2, Jxvm. Jxvi-2 and Kxvm is S, one of Dxvm. Dxvw, Jxvm, Jxvi-2 and Kxvm must be a 
covalent bond when two of Dxvm, Dxvi-2t Jxvm, Jxvi-2 and Kxvm are O and S, and 

15 no more than four of Dxvm, Dxvi-2, Jxvm, Jxvi-2 and Kxvm is N; 

Dxvi-3. Dxvm. Jxvi-3. Jxvm and Kxv^are independently selected from the 
group consisting of C, N, O, S and covalent bond with the provisos that no more 
than one is a covalent bond, no more than one of Dxvi-3, Dxvm, Jxvi-3, Jxvm and 
Kxvi-2 is O, no more than one of Dxvi-3, Dxvm, Jxvi-3, Jxvm and Kxvi-2 is S, no more 

2 0 than two of Dxvi-3, Dxvm. Jxvi-3, Jxvm and Kxvi-2 is 0 and S, one Of Dxvi-3, Dxvm, 
Jxvi-3. Jxvm and Kxvi-2 must be a covalent bond when two of Dxvi-3. Dxvm. Jxvi-3, 
Jxvm and Kxvi-2are O and S, and no more than four of Dxvi-3. Dxvm. Jxvi-3. Jxvm 
and Kxvi-2 are N; 
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Rxvm is selected from the group consisting of hydrido. aryl, ara/kyl, alkyl, 
alkenyl, alkenyloxyalkyl, haloalkyl, haloalkenyl, halocycloalkyl. haloalkoxy, 
haloalkoxyalkyl. haloalkenyloxyalkyl, halocydoalkoxy, halocycloalkoxyalkyl, 
perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl. dicyanoalkyl, and 
carboalkoxycyanoalkyl, with the proviso that fW 2 has a lower Cahn-lngold- 
Prelog system ranking than both R WM and (CHR w , 3 ) n -N(A xvl )Q wl ; 

Rxvw is selected from the group consisting of hydrido. hydroxy, cyano, 
aryl. aralkyl, acyl, alkoxy, alkyl. alkenyl. alkoxyalkyl. heteroaryl. alkenyloxyalkyl. 
haloalkyl, haloalkenyl. haloalkoxy. haloalkoxyalkyl. haloalkenyloxyalkyl. 
monocyanoalkyl. dicyanoalkyl. carboxamide. and carboxamidoalkyl, with the 
provisos that (CHRxv^-NfAxvOQxv. has a lower Cahn-lngold-Prelog 
stereochemical system ranking than Rxv M and a higher Cahn-lngold-Prelog 
stereochemical system ranking than Rxvi. 2 ; 

Y WI is selected from a group consisting of a covalent single bond. 
(C(Rxvi-u)2)q wherein q is an integer selected from 1 and 2 and (CH(R xvl . 1 4)) g - 
WxvrCCHCRxv,.^)^ wherein g and p are integers independently selected from 0 
and 1; 

Rxvi-14 is selected from the group consisting of hydrido. hydroxy, cyano. 
hydroxyalkyl, acyl. alkoxy, alkyl. alkenyl, alkynyl. alkoxyalkyl, haloalkyl, 
2 0 haloalkenyl, haloalkoxy. haloalkoxyalkyl. haloalkenyloxyalkyl. 

monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
carboalkoxy, carboxamide, and carboxamidoalkyl; 

Zxvi is selected from a group consisting of a covalent single bond, 
(C(Rxvns) 2 )q. wherein q is an integer selected from 1 and 2, and (CH(RxvMs)) r 

2 5 WxvrtCHfRxvus)^ wherein j and k are integers independently selected from 0 

and 1; 

Wxv, is selected from the group consisting of O. C(O), C(S),C(0)N(Rxvi- 
14). C(S)N(R XVM4 ).(R XVM4 )NC(0), (Rxv M4 )NC(S). S, S(O), S(0) 2 . S(0) 2 N(R xvl . 14 ), 
(Rwi-i4)NS(0) 2 , and N(R WM 4) with the proviso that Rxv M 4 is other than cyano; 

3 0 Rxvm s is selected, from the group consisting of hydrido. cyano, 

hydroxyalkyl, acyl, alkoxy. alkyl. alkenyl, alkynyl. alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl. 
carboalkoxy, carboxamide, and carboxamidoalkyl; 
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RxVM, RxVI-5» RxVI-6, RxVI-7, Rxvi-8, RxVI-9. RxVMO. RxVI-11. RxVM2. 3nd RxVI-13 

are independently selected from the group consisting of hydrido, carboxy, 
heteroaralkylthio, heteroaralkoxy, cycloalkylarnino, acylalkyl, acylalkoxy, 
aroylalkoxy, heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, 
5 heterocyclyl, perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, araikyisulfinyl, 
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, 
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycioalkylsulfonylalkyi, 
heteroarylamino, N-heteroarylamino-N-alkyiamino, heteroaralkyl, 
heteroarylaminoalkyl, haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, 

10 haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, 
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, haiocycloalkenyloxyalkyl, hydroxy, 
amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, arylamino, 
aralkylamino, aryithio, arylthioalkyl, heteroaralkoxyalkyl, alkylsulfinyl, 

15 alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, heteroarylsulfinylalkyl, 

heteroarylsulfonylalkyl, alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfinylalkyl, 
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, 
monoalkyl amidosulfonyl, dialkyl, amidosulfonyl, monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 

2 0 arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, 

heterocyclylsulfonyl, heterocyclylthio, alkanoyi, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl. alkenyl, alkynyl, alkenyloxy, 
alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycioalkyl, cycloalkylalkanoyl, 
cycloalkenyl, lower cycloalkyialkyl, lower cycloalkenylalkyl, halo, haloalkyl, 
25 haloalkenyl, haloalkoxy, hydroxyhaloalkyl, 

hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, 
heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl, partially 
saturated heterocyclyl. heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkenyl, 
heteroarylalkenyi, carboxyalkyl, carboalkoxy, alkoxy carboxamido, 

3 0 alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 

carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl with the proviso that R X vm, Rxvi-5, Rxvr-e, Rxvi-7, Rxvi^, 
Rxvi-9. Rxvi-io» Rxvmi. Rxvi-12, and Rxvi-13 are each independently selected to 
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maintain the tetravalent nature of carbon, trivalent nature of nitrogen, the 
divalent nature of sulfur, and the divalent nature of oxygen; 

Rxvm and FW 5 . Rxvi-s and Rxv«, Rxvm* and R W1 . 7 , R W) . 7 and R^, r whi 
and Rxv,,,,, R WM0 and R^m,. Rxvm, and R^,.,*, and FWta and R m . 13 are 
independently selected to form spacer pairs wherein a spacer pair is taken 
together to form a linear moiety having from 3 through 6 contiguous atoms 
connecting the points of bonding of said spacer pair members to form a ring 
selected from the group consisting of a cycloalkenyl ring having 5 through 8 
contiguous members, a partially saturated heterocyclyl ring having 5 through 8 
contiguous members, a heteroaryl ring having 5 through 6 contiguous members, 
and an aryl with the provisos that no more than one of the group consisting of 
spacer pairs Rxvm and Rxv«. Rxv,. s and Rxvm, Rxvm* and R w , 7 , and R w , 7 and 
Rxvm, is used at the same time and that no more than one of the group 
consisting of spacer pairs R XIV . 9 and R^,,, R WM0 and RxVM1 , RxVM , and RxvM2> 
15 and Rxvi-12 and Rxvms can be used at the same time; 

Rxvm and FW Rxvm and Rxvms. Rxvw and FW and R^ and R WM3 
is independently selected to form a spacer pair wherein said spacer pair is 
taken together to form a linear moiety wherein said linear moiety forms a ring 
selected from the group consisting of a partially saturated heterocyclyl ring * 
having from 5 through 8 contiguous members and a heteroaryl ring having from 
5 through 6 contiguous members with the proviso that no more than one of the 
group consisting of spacer pairs R ww and FW Rxvm and R™, 3 . FW. and 
Rxvu9, and R^ and Rxvms is used at the same time. 

Compounds of Formula XVI and their methods of manufacture are 
disclosed in PCT Publication No. WO 00/18724. which is incorporated herein by 
reference in its entirety for all purposes. 

In a preferred embodiment, the CETP inhibitor is selected from the 
following compounds of Formula XVI: 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3-(1 .1 .2.2- 
tetrafluoroethoxy)phenyl]methyl]amino]-1 .1.1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]aminoM .1 , 1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-cyclopropylphenoxy)phenyl]H3-( 1 .1 ,2.2- 
tetrafluoroethoxy)phenyl]-methyl]amino]-1 .1 , 1-trifluoro-2-propanol; 
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(2R)-3-[[3-(3-(2-fury!)phenoxy)phenyl]fI3-(1, 1,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1,1-trifluoro-2-»propanol; 

(2R)-3-[[3-(2,3-dichtorophenoxy)phenyl][[3-(1 , 1 ,2.2- 
tetrafluoroethoxy)phenyl]-methyl]arnino]-1 ,1,1 -trifluoro-2-propanol; 
5 (2R)-3-[[3-(4-fiuorophenoxy)phenyl][[3-(1 ,1 ,2 f 2- 

tetrafluoroethoxy )phenyl]-methyl)amino]- 1,1,1 -trifluoro-2-propanoi; 

(2R)-3-p-(4-methylphenoxy)phenyl][[3.(1 , 1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyi][[3-(1 , 1 ,2.2- 
1 0 tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(4-ch!oro-3-ethylphenoxy)phenyl][[3-(1 ,1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]-1 , 1 , 1 -trifluoro-2-propanoI; 

(2R)-3-[[3-[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenoxy]phenyl][[3-(1 ,1 .2,2- 
tetrafluoro-ethoxyjphenyljmethynaminoj-l,! ,1 -trifluoro-2-propanol; 
1 5 (2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3-( 1 , 1 ,2,2- 

tetrafluoroethoxy)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3 t 5-dimethylphenoxy)phenyl][[3-(1 , 1 ,2,2- 
tetrafiuoroethoxy)phenyf]-methyI]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-Q3-(3-ethyiphenoxy)phenyl][[3-(1,1,2,2-tetraf)uoroethoxy)phenyl]- 
2 0 methyl]amino]-1 , 1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-{3-t-butylphenoxy)phenyl][[3-(1 ,1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl}amino]-1 .1,1 -trifluoro2-propanol: 

(2R)-3-[[3-(3-methylphenoxy)phenyI][[3-(1 .1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

2 5 (2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenylJ[[3-(1 . 1 ,2,2- 

tetrafluoro-ethoxy)phenyl]methyl]amino]-1 .1 ,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(phenoxy)phenyl][[3-(1 ,1 ,2,2- 
tetrafluoroethoxy)phenyl]methyl]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(N,N-dimethylamino)phenoxy]phenyi][[3-(1 ,1 ,2,2- 

3 0 tetrafluoro-ethoxy)phenyl]methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(1 . 1 ^^.-tetrafluoroethoxyJphenyOmethyllfS-HS- 
(trifluoromethoxy)-phenyl]methoxy]phenyl]amino]-1 ,1 .1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(1,1,2.2-tetrafluoroethoxy)phenyl]methyl][3-[[3-(trifluoro- 
methyl)phenyi]methoxy]phenyl]amino]-1 ,1 ,1-trif1uoro-2-propanol; 
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(2R)-3-[[[3-(1 , 1 .2.2-tetrafluoroethoxy)phenyl]methyl][3-[[3 5- 
d.methyiphenylJ.methoxy]phenyl]aminoJ-1,1.l-trifluoro-2-propanol; 

(2R)-3-[[[3-(1.1 .2.2-tetrafluoroethoxy)phenylJmethylJ[3-r[3- ' 
»*«~^ 

(2R)-3-[[[3-(1.l,2.2-tetr a fluoroethoxy)pheny0methyQ[3-rr3 5- 
d,fl U oro P henyQ-methoxyJphenyl]am i noM.l.i.,n fluoro . 2 . propano( : 

(2R)-3- ra 3-(1 > l,2.2-tetraf(uoroethoxy)phenyl]methyl][3- 
[cyclohexylmethoxyJ-phenylJaminoM . 1 . 1 -trifluoro-2-propanol; 

(2R)-3-[I3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3-(1 122 
tetrafIuoroe t hoxy)-phenylJme«hy,]amino]-1.1 .1-trifluoro-2-propano'c ' 
(2R)-3-[I3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3-{ 1 1 2 2 
tetrafluoroethoxyj-phenyljmethyaam^tjj-trifluor^-pr^ 

(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyl]{[3-(1 1 2 2- 
tetrafluoroethoxy^phenyDmethylJaminoM.i.i-trifiuoro-^propanol; 

(2R)-3-f[[3-(3-trifuoromethylthio)phenoxy]phenylJ[(3-( 1122- 
tetrafl U oroethox y )-phenyl]methyl]amino]-1.1.l-trifluoro-2-propanol; 

(2R)- 3 -[[3-(4-chloro-3-trifluorome(hyl P henoxy)phenyl][[3-( 1122- 
tetraf.uoroethoxy)-phenyl] m ethy«]amino]-1.1.l-tnfluoro-2-prop a nol;' ' ' 
(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenylJ[[3- 

(pentafluoroethyophenyfj-methyljaminoj-l.l.i-trifluoro-^propanol; 
(2R)-3-[[3-(3-isopropy/phenoxy)phenyl][[3- 

(pentafiuoroethyl)phenyl]meth y i]-aminoM,l,i-,rif,uoro-2-pro P anol; 
(2R)-3-[(3-(3-cyclopropylphenoxy)phenylJ{[3- 

(pentafiuoroethyDphenyGmethyq-aminoM.l.i-trifluoro-^propanol; 
(2R)-3-[[3-(3-(2-fury!)phenoxy)phenylJ[[3- 

(pentafJuoroethyl)pheny(]methyl]-amino]-1.1.l-trifluoro-2- P ropanol : 
(2R)-3-[[3-(2.3-<lichlorophenoxy)phenyl][[3- 

(pentaf)uoroethy.)phenylJmethylJ-amino3-1.1.i-tri fl uoro-2-propanol; 
(2R}-3-p-(4-fluorophenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]m e th y i]aminoM,1.i-trinuoro-2-propanol; 
(2R)-3-[f3-(4-methylphenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]methyl]amino]-1,1,l-trifluoro-2-propanol; 
(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3- 

(pentafluoroethyDphenylJmethylj-aminoM.i.i-trifluoro^-propanol; 
(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
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(pentafluoroethy!)phenyl]methyl]-amino]-1,1.1-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(1 ,1 ,2 1 2-tetrafluoroethoxy)phenoxy]pheny!][ [3- 
(pentafiuoroethyl)-phenyi]methyi]amino]-1,1,1-trifluorb-2-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3- 
5 (pentafiuoroethyl)phenyf]-methyl]amino]-1 , 1 ,1-trifIuoro-2-propanol; 

(2R)-3-p-(3,5-dimethylphenoxy)phenyl][[3-(pentafluoroethy!) 
phenyl]methyi]-amino]-1,1 f 1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
10 (2R)-3-[[3-(3-t-butylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]amino]-1 ,1 f 1 -trifluoro-2-propano!; 

(2R)-3-[[3-(3-methylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]amino]-1 .1 ,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[3- 
1 5 (pentafluoroethyl)phenyi]-methyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

(2R)-3-[[3-(phenoxy)phenyl][[3(pentafluoroethyl) 
phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-p-[3-(N,N- 
dimethylamino)phenoxy]phenyl][[3(pentafluoroethyl)phenyi]-methyi]amin 

2 0 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3- 
(trif]uoromethoxy)pheny!]-methoxy]phenyl]amino]-1 , 1 , 1-trifluoro-2-propanol; 

(2R)-3-[[I3-(pentafluoroethyi)phenyl]methyl][3-[[3-(trifluoromethyl)- 
phenyl]-methoxy]phenyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 
25 (2R)-3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3,5- 

dimethylphenyl]methoxy]-pheny!]amino]-1 , 1 , 1-trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyi][3.[[3- 
(trifluoromethylthio)phenyl]-meto 

(2R)-3-[[[3-(pentafluoroethyl)phenynmethyl][3-[[3,5- 

3 0 difluorophenyl]methoxy}-phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafiuoroethyl)pheny!]methyl][3- 
[cyciohexylmethoxy]phenyl]-amino]-1 ,1 ,1-trifluoro-2-propano!; 

(2R)-3-[[3-(2-drfluoromethoxy-4-pyridyloxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]aminoJ-1 , 1 , 1-trifluoro-2-propanol; 
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(2R)-3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3- 

(pentafluoroethyDphenyij-methylJaminoM.l.l-trifluoro^propanol; 

(2R)-3-[[3-(3-difIuoromethoxyphenoxy)phenyl][[3- 
(pentafluoroethyophenylj-methyljaminoj-uj-trifluo^p^^,. 

(2R)-3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][f3- 

(pentafluoroeth y i)pheny.]-methyl]amino]-1,1,i.trifluoro-2-propanol : 
(2R)-3-r[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3- 

(pent a f.uoroethyl)- P hen y i]meth y i]amino]-1.l > i-trifluoro-2-propanol ; 
(2R)-3-[f3-(3-trifluoromethoxyphenoxy)phenyl][[3- 

(heptafluoropropyOphenylJ-methylJaminol-l.l.l-trifluoro-^propanol; 
(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[3- 

(heptafluoropropyophenyljme^aminoj-l.l^^nfluoro-^ropanol; 
(2R)-3-([3-(3-cycloprop y lphenoxy)phenyl][[3- 

(heptafl U oropropyl)phenyI]methy^amino]-1.1.l-tn fl uoro-2-propanol; 

(2R)-3-fr3-(3-(2-furyl)phenoxy) P henyJ]t[3-(heptanuoropropyl) 
phenyl]methyq-amino]-1 ,1 .i-trifluoro-2-propanol; 

(2R)-3-n3-(2 > 3-dichlorophenoxy)phenylJ[ t 3-(heptafluoropropyl) 
phenyl]methyl]-aminoM,1.l-trifJuoro-2-pro P anol; 

(2R)-3-a3-(4-fl U orophenoxy)phenyl][[3-(heptafluoropropy/) 
phenyl]methyl]aminoM , 1 , 1 -trifiuoro-2-propanol; 

(2R)-3-[[3-(4-methyl P henoxy)ph e nyl][[3-(heptafluorD P ropyl) 
phenyl]methyl]aminoJ-1 ,1.1 .-triflLioro-2-propanol; 

(2R)-3-[[3-(2-fIuoro-5-bromophenoxy)phenyl][(3- 

(heptafluoropropyOphenylJ-methyllaminoM.lj-trifiuoro-2-propanol; 
(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 

(heptaf. U oropropy0phenyl]methy»I-amino]-1,i.i-tnfiuoro-2-pro P anol; 

(2R)-3-[[3-t3-(1.1.2,2-tetrafluoroethoxy)phenoxyJph e nyl][[ 3 - 
(heptafluoropropyl)-phenyl] me thy I ]amino].1.i.l- fr if luoro . 2 . propano(; 

(2R)-3-[[3-[3-(penlafluoroethyl) P henoxy] P henyl]r[3- 

(heptafiuoropropyl)pheny0- m ethy.]ammo]-1,1,i-tri fl uoro-2-propanol; 

(2R)-3-f[3-(3,5-dimethylphenoxy)phenyl] f [3-(heptafluoropropyl) 
phenylJmethylJ-aminoM.l.i-trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][f3-(heptafluoropropyl) 
phenyljmethylJaminoM . 1 , 1 -trifiuoro-2-propanol; 
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(2R)-3-[l3-(3-t-butylphenoxy)phenyl][[3-(heptafluoropropyl) 
pheny^methynaminol-I.U-trifluor^-propanol; 

(2R)-3-t[3-(3-methylphenoxy)phenyl][[3-(heptafluoropropyl) 
phenyljmethyljaminol-l.l.l-trifluoro^-propanol; 
5 (2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl]tl3- 

(heptafluoropropyl)phenyl]-methyl]amino]-1 f 1;1-trifluoro-2-propanol; 

(2R)-3-I[3-(phenoxy)phenyl][[3-(heptaf)uoropropyl) phenyl]methyl]amino]- 
1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[I3-[3-(N l N-dimethylamino)phenoxy]phenyf][l3- 
10 (heptafluoropropyI)phenyQ-methyl]arnino]-1,1 f 1-trifluorc>2-propanol; 

(2R)-3-Ht3-(heptafluoropropyl)phenyl]methyl]I3-[[3- 
(trifluoromethoxy)phenyI]-methoxy]pheny0amino]-1 t 1 t 1-lrif1uoro-2-propanol; 

(2R)-3-[t[3-(heptafluoropropyI)phenyqmelhyl][3-U3- 
(trifluoromethyl)phenyl)-methoxy]phenyl]amino]-1 f 1 ,1-trifluoro-2-propanol; 
15 (2R)-3-[[[3-(heptafluoropropyl)phenynmethyl][3-[[3,5- 

dimethylpheny!]methoxy]-phenyl]amino]-1,1 t Vtnfluoro-2-propanol; 

(2R)-3-[[[3-(heptafluoropropyl)phenyl]methyl][3-[[3- 
(trifluoromethylthio)phenyl]-met^ 

(2R)-3-n[3-{heptanuoropropyl)phenyi]methyl][3-[[3,5- 

2 0 difluorophenyl]methoxy]-phenyl]amino]-1 .1.1 -trifluoro-2-propano!; 

(2R)'3-[[[3-(heptanuoropropyl)phenyl]methyI]l3- 
[cyclohexy!methoxy]phenyl]-amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3- 
(heptafluoropropyl)phenyQ-methyl]amino]-1 t 1.1-trif]uoro-2-propano]; 
25 (2R)'3-U3-(2-trifluoromethyU4-pyridyloxy)phenyl][[3- 

(heptafluoropropyOphenylJ-methyQaminol-l.l.l-trifluoro^-pfopanol; 

(2R)-3-([3-(3-difluoromethoxyphenoxy)phenyI][[3- 
(heptanuoropropyljphenylj-rnethyljaminol-l.l.l-trifluoro^-propano!; 

(2R)-3-[[[3-(3-trinuoromethylthio)phenoxy]phenyl][l3- 

3 0 (heptafluoropropyl)phenyl>methyl]amino)-1,1 t 1-trifluoro-2-propanoI; 

(2R)-3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3- 
(heptafluoropropylVphenylJmethyOaminol-l.l.l-lrinuoro^-propanol; 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[2-f!uoro-5- 
(trifluoromethyl)-phenyl]methyl]aminol- 1,1,1 -trifluoro-2-propanol; 
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(2R)-3-[[3-(3-isopropy!phenoxy)phenyl][[2-fluoro-5-(trifluoromethyl 
)phenyl]-methyl]amino]-1 , 1 , 1 -trifiuoro-2-propanol; 

(2R)-3-[[3-(3-cyc!opropylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenyl]-methyl]amino]-1 ? 1 , 1-trifluoro-2-propanol; 
5 {2R)-3-[[3-(3-(2-fury!)phenoxy)phenyl][[2-fluoro-5- 

(trifluoromethyl)phenyi]-methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[2-fluoro5- 
(trifluoromethyl)phenyl]-methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

(2R)-3-I[3-(4-fluorophenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)pheny{]- 

1 o methyl]amino]-1 ,1,1 -trifluoro-3-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenylJ-methyi]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2-fJuoro-5-bromophenoxy)phenyn[[2-fluoro-5-(trifluoromethyl> 
phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
15 (2R)-3-[[3-(4-chloro-3-ethy|pheno^^ 

pheny!]methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(1 ,1 ,2,24etrafluoroethoxy)phenoxy]phenyl] 
[[2-f!uoro-5-(trifIuoro-methyl)phenyl]methyl]amino]-1,1 J-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyi)phenoxy]phenyl][[2-fluoro-5- 

2 0 (trifluoromethyl)-phenyI]methyl]amino]-1 ,1 , 1 -trifiuoro-2-propanol; 

(2R)-3-[[3-(3,5-dimethy!phenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenyl]-methy!]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenyI]methyl]-amino]-1 ,1 ,1-trifluoro-2-propanoi; 

2 5 (2R)-3-[[3-(3-t-butylphenoxy)phenyl][[2-fluoro5- 

(trifluoromethyl)phenyl]methyf]-amino]-1,1 f 1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-methylphenoxy)phenyi][[2-f!uoro-5- 
(trifluoromethyl)phenyl]methyl]-amino]-1,1 t 1-trifluoro-2-propanol; 

(2R)-3-[[3-(5,6.7.8-tetrahydro-2-naphthoxy)phenyl][t2-fluoro-5- 

3 0 (trifiuoromethyl)-phenyl]methyl]amino)-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[3-(phenoxy)phenyl][[2-fiuoro-5-(trifluoromethy!) 
phenyl]methyl]amino]-1,1,1-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(N,N-dimethy!amino f phenoxy]phenyl][[2-fluoro- 
5-(trifiuoromethyl)-phenyl]methyl]amino]-1,1,1-trifluoro-2-propanol; 
35 (2R)-3.[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3- 
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(trifluoromethoxy)-phenyl]methoxy]phenyl]amjno]-1 ,1,1-trifluoro-3-propanol; 

(2R)-3-t[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3- 
(trifluoromethyi)-phenyl]methoxy]phenyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-5-(trifluoromethyl)phenylJmethylJ[3-[[3 I 5- 
5 dimethylpheny[]-methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-n[2-fluoro-5-(trifiuoromethyl)phenyl]methyf][3-[f3- 
(trif!uoromethylthio)-phenyl]methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3 ( 5- 
difiuorophenyl]-methoxy]phenyl]amino]-1,1 t 1-trifluoro-2-propanol; 
10 (2R)-3-t[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3- 
[cyclohexylmethoxyl-phenyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-(2-trifluoromethyN4-pyridyloxy)phenyl][[2-fluoro-5- 
15 (trifluoromethyl)-phenyl]methyi]amino]-1,1 t 1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyI][[2-fluoro-5- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[2-fluoro-5- 
(trifluoromethy!)-phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

2 0 (2R)-3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl]f[2-fluoro-5- 

(trifIuoro-methyl)phenyl]methyl]amino]-1.1,1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[2-fiuoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1 ,14rifluoro-2-propanol; 

(2R)-3-[{3-(3-isopropylphenoxy)phenyl][[2-fluoro-4- 
25 (trifluoromethyl)phenyl]-methyl]am 

(2R)-3-[[3-{3-cyc!opropylphenoxy)phenyl][[2-flouro-4- 
(trifluoromethyl)phenyl]-methyl]amino]-1,1,1-trifluorc>2-propanol; 

(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[2-fluoro4- 
(trifluoromethyl)phenyl]-methyl]amino]-1,1 1 1-trifluoro-2-propanol; 

3 0 (2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyl)phenyl]-methyI]amino]-1,1 ( 1-trifluoro«-2-propanol; 

(2R)-3-[[3-(4-fluorophenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)phenyl]- 
methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[2-fluoro-4- 
3 5 (trifluoromethyl)phenyl]-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 
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(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl]f[2-f}uoro^-(trifluoromethyl)- 
phenyl]methyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-p-(4-chioro-3-ethylphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(1 ,1 .2,2-tetrafluoroethoxy)phenoxy]phenyl] 
[[2-fluoro4-(trifluoromethyi)phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyi]f[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1 .1-trifiuoro-2-propanol; 

(2R)-3-[[3-(3 f 5-dimethylphenoxy)phenyl][[2-fluoro4. 
(trifIuoromethyl)phenyn-methyl]arriinol-1,1 f 1-trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethyiphenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyl)phenyQmethyq-amino]-1 ,1 ,1-trifluoro-2-propanoi; 

(2R)-3-[[3-(3-t-butyiphenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyOphenyljmethyq-aminol-l.l.l-trifluoro^propanol; 

(2R).3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]methyi]-amino]-1 ,1 ( 1-trifluoro2-propanol; 

(2R)-3-[[3-(5,6J f 8-tetrahydro-2-naphthoxy)phenyI][[2-fluoro-4- 
(trifluoromethyl)-phenyI]methyl]amino]-1 , 1 ,1-trifluoro-2-propanoi; 

(2R)-3-[[3-(phenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) 
phenyl]methyl]amino]-1 .1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-[3-(N f N-dimethy!amino)phenoxy]phenyl][[2-fluor(> 
4-(trifluoromethyl)-phenyl]methyl]amino]-1 ,1.1 -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3- 
[[3-(trifluoromethoxy)phenyl]met^ 

(3R)-3^[[2-fluoro^-(trif)uoromethyl)phenyi]methyl][3' 
[[S-ttrinuoromethyOphenynmethoxyJphenynaminol-I^J-trifluoro^-propanol; 

(2R)-3-[[[2-nuoro^-(trifluoromethyl)phenyl]methyi][3- 
[[3, 5-dimethylphenyl]-methoxy]phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[2.fluorcH4-(trifluoromethyl)phenyl]methyi][3-[[3- 
(trifluoromethylthio)-phenyl]methoxy]phenyl]amino]-1 , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro^-(trifluoromethyl)phenyl]methyl][3-[t3,5- 
difluoropheny!]-methoxy]phenyl]amino]-1 I 1,1-trifluoro-2-propanol; 

(2R)-3-[[[2^fluoro4-(trifluoromethyl)phenyl]methyl][3- 
[cyclohexylmethoxy]-phenyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
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(2R)-3-[t3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

(2R)-3-[[3-{2-trifluoromethyl-4-pyridy!oxy)phenyl][[2-fluoro4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 f 1 , 1 -trifluoro-2-propanol; 
5 (2R)-3-[[3-(3-dtfluoromethoxyphenoxy)pbenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(3-trifluoromethyIthio)phenoxy]phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyi]amino]-1 ,1 ,1-trifluoro-2-propanol; and 

(2R)-34[3-(4-chloro-34rifluoromethylphenoxy)phenyl][[2-fluoro-4- 
1 o (trifluorornethyl)phenyt]methyl]amino]-1 ,1,1 -trifluoro-2-propanol. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of quinoiines of Formula XVII 

D xvn 



^xvn 

Formula XVII 

15 

and pharmaceutical^ acceptable forms thereof, wherein: 

Axv/u denotes an aryl containing 6 to 10 carbon atoms, which is optionally 
substituted with up to five identical or different substituents in the form of a 
halogen, nitro, hydroxyl, trifluoromethyl, trifluoromethoxy or a straight-chain or 
20 branched alkyl, acyl, hydroxyalkyl or alkoxy containing up to 7 carbon atoms 

each, or in the form of a group according to the formula -NRxvimRxvu-5. wherein 

Rxvim and Rxvu-s are identical or different and denote a hydrogen, phenyl 
or a straight-chain or branched alkyl containing up to 6 carbon atoms, 

Dxv» denotes an aryl containing 6 to 10 carbon atoms, which is optionally 
25 substituted with a phenyl, nitro, halogen, trifluoromethyl or trifluoromethoxy, or a 
radical according to the formula 
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or r xvimo Txvn — v xvii~"Xxvn — 

wherein v- 

Rxvn^. Rxvn-7, Rxvn-10 denote, independently from one another, a 
cycloalkyl containing 3 to 6 carbon atoms, or an aryl containing 6 to 10 carbon 
atom or a 5- to 7-membered, optionally benzo-condensed, saturated or 
unsaturated, mono-, bi- or tricyclic heterocycle containing up to 4 heteroatoms 
from the series of S, N and/or O, wherein the rings are optionally substituted, in 
the case of the nitrogen-containing rings also via the N function, with up to five 
identical or different substituents in the form of a halogen, trifluoromethyl, nitro, 
hydroxyl, cyano, carboxyl. trifluoromethoxy, a straight-chain or branched acyl, 
alkyl, alkylthio, alkylalkoxy, alkoxy or alkoxycarbonyl containing up to 6 carbon 
atoms each, an aryl or trifluoromethyl-substituted aryl containing 6 to 10 carbon 
atoms each, or an optionally benzo-condensed, aromatic 5- to 7-membered 
heterocycle containing up to 3 heteoatoms from the series of S, N and/or O, 
and/or in the form of a group according to the formula -OfWu. -SFWu, 
-S0 2 Rxvim3. or -NRxvii.-uRxvims; 

RxvH-n, RxviM2. and Rxvii-13 denote, independently from one another, an 
aryl containing 6 to 10 carbon atoms, which is in turn substituted with up to two 
identical or different substituents in the form of a phenyl, halogen or a straight- 
chain or branched alkyl containing up to 6 carbon atoms, 

RxviM4 and Rxvn-15 are identical or different and have the meaning of 
Rxvim and Rxvu.s given above, or 

Rxvn-6 and/or Rxvn-7 denote a radical according to the formula 
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X - jJJ 

Rxvii-a denotes a hydrogen or halogen, and 

Rxvn-9 denotes a hydrogen, halogen, azido, trifluoromethyl, hydroxy!, 
5 trifluoromethoxy, a straight-chain or branched alkoxy or alkyl containing up to 6 
carbon atoms each, or a radical according to the formula NRxvu-ieRxviM?; 

RxviM6 and Rxvii-17 are identical or different and have the meaning of 
Rxvim and Rxvh-s above; or 

Rxviw and Rxv»-9 together form a radical according to the formula =0 or 
10 =NR X v 1 m 8 ; 

Rxvn-18 denotes a hydrogen or a straight-chain or branched alkyl, alkoxy 
or acyl containing up to 6 carbon atoms each; 

Lxvn denotes a straight-chain or branched alkylene or alkenylene chain 
containing up to 8 carbon atoms each, which are optionally substituted with up 
15 to two hydroxyl groups; 

Txvn and X W u are identical or different and denote a straight-chain or 
branched alkylene chain containing up to 8 carbon atoms; or 

Txvn and Xxvn denotes a bond; 

Vxvu denotes an oxygen or sulfur atom or -NRxvh-iq; 

2 0 Rxvim9 denotes a hydrogen or a straight-chain or branched alkyl 

containing up to 6 carbon atoms or a phenyl; 

Exvtt denotes a cycloalkyl containing 3 to 8 carbon atoms, or a straight- 
chain or branched alkyl containing up to 8 carbon atoms, which is optionally 
substituted with a cycloalkyl containing 3 to 8 carbon atoms or a hydroxyl, or a 
25 phenyl, which is optionally substituted with a halogen or trifluoromethyl; 

Rxvim and Rxvu-2 are identical or different and denote a cycloalkyl 
containing 3 to 8 carbon atoms, hydrogen, nitro, halogen, trifluoromethyl, 
trifluoromethoxy, carboxy, hydroxy, cyano, a straight-chain or branched acyl, 
alkoxycarbonyl or alkoxy with up to 6 carbon atoms, or NRxvji-2oRxvn-2i; 

3 0 Rxvn-2oand Rxvn-21 are identical or different and denote hydrogen, phenyl, 

or a straight-chain or branched alkyl with up to 6 carbon atoms; and or 
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Rxvim and/or Rxvn-2 are straight-chain or branched alkyi with up to 6 
carbon atoms, optionally substituted with halogen, trifluoromethoxy, hydroxy, or 
a straight-chain or branched alkoxy with up to 4 carbon atoms, aryi containing 6- 
10 carbon atoms optionally substituted with up to five of the same or different 
substituents selected from halogen, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, nitro, straight-chain or branched alkyl, acyl, hydroxyalkyl, 
alkoxy with up to 7 carbon atoms and NRxvn.22Rxvn.23; 

Rxvu^and Rxvh-23 are identical or different and denote hydrogen, phenyl 
or a straight-chain or branched akyl up to 6 carbon atoms; and/or 

Rxvim and Rxvn-2 taken together form a straight-chain or branched alkene 
or alkane with up«to 6 carbon atoms optionally substituted with halogen, 
trifluoromethyl, hydroxy or straight-chain or branched alkoxy with up to 5 carbon 
atoms; 

Rxvu-3 denotes hydrogen, a straight-chain or branched acyl with up to 20 
carbon atoms, a benzoyl optionally substituted with halogen, trifluoromethyl, 
nitro or trifluoromethoxy, a straight-chained or branched fluoroacyi with up to 8 
carbon atoms and 7 fluoro atoms, a cycloalkyl with 3 to 7 carbon atoms, a 
straight chained or branched alkyl with up to 8 carbon atoms optionally 
substituted with hydroxy I, a straight-chained or branched alkoxy with up to 6 
carbon atoms optionally substituted with phenyl which may in turn be 
substituted with halogen, nitro, trifluoromethyl, trifluoromethoxy, or phenyl or a 
tetrazol substitued phenyl, and/or an alkyl that is optionally substituted with a 
group according to the formula -ORxvii-24; 

Rxvu-24 is a straight-chained or branched acyl with up to 4 carbon atoms 
or benzyl. 

Compounds of Formula XVII and their methods of manufacture are 
disclosed in PCT Publication No. WO 98/39299, which is incorporated herein by 
reference in its entirety for all purposes. 

Another class of CETP inhibitors that finds utility with the present 
invention consists of 4-Phenyltetrahydroquinolines of Formula XVIII 
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Formula XVIII 



10 



, N oxides thereof, and pharmaceutical^ acceptable forms thereof, wherein: 

•Axvin denotes a phenyl optionally substituted with up to two identical or 
different substituents in the form of halogen, trifluoromethy! or a straight-chain or 
branched alkyl or alkoxy containing up to three carbon atoms; 
Dxs/ui denotes the formula 



R XVIII-6 



R XVIII-7 




R XVIII-5 



Rxvw-sand Rxvin^are taken together to form =0; or 

Rxvm-5 denotes hydrogen and Rxvw-e denotes halogen or hydrogen; or 

Rxvm-sand Rxvm-e denote hydrogen; 

Rxvw-7and Rxvu^are identical or different and denote phenyl, naphthyl, 
15 benzothiazolyl, quinolinyl, pyrimidyl or pyridyl with up to four identical or different 
substituents in the form of halogen, trifluoromethy! , nitro, cyano, 
trifluoromethoxy, -S0 2 -CH 3 or NRxviu-sRxvumo; 

Rxvm-9 and Rxvumo are identical or different and denote hydrogen or a 
straight-chained or branched alkyl of up to three carbon atoms; 
2 0 Exvui denotes a cycloalkyl of from three to six carbon atoms or a straight- 

chained or branched alkyl of up to eight carbon atoms; 

Rxvm-i denotes hydroxy; 

Rxvm-2 denotes hydrogen or methyl; 

Rxvm-3 and Rxviim are identical or different and denote straight-chained or 
2 5 branched alkyl of up to three carbon atoms; or 
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Rxvhi-3 snd Rxvmm taken together form an alkenylene made up of between 
two and four carbon atoms. 

Compounds of Formula XVIII and their methods of manufacture are 
disclosed in PCT Publication No. WO 99/15504 and United States Patent No. 
6,291,477, both of which are incorporated herein by reference in their entireties 
for ail purposes. 

The invention is particularly advantageous for the class of drugs which 
are both acid-sensitive and low-solubility. Exemplary acid-sensitive, low- 
solubility drugs include (+)-N-{3-[3-(4-fluorophenoxy)phenyl]-2.cyclopenten-1- 
yl}-N-hydroxyurea; omeprazole; etoposide; famotidine; erythromycin; quinapril; 
lansoprazole; progabide; as well as CCR1 inhibitors such as quinoxaline-2- 
carboxylic acid [4(R)-carbamoyl-1 (S)-3-fluorobenzyl-2(S),7-dihydroxy-7-methyl- 
octyl]amide and quinoxaline-2-carboxylic acid t1-benzyl-4-(4,4-difluoro-1- 
hydroxy-cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl-butyl]-amide. 

The invention is useful for improving the intrinsic dissolution rate of 
compounds selected from the following. The intrinsic dissolution rate is defined 
as the rate of dissolution of a pure pharmaceutical active ingredient when 
conditions such as surface area, agitation-stirring speed, pH and ionic-strength 
of the dissolution medium are kept constant. Intrinsic dissolution rate is further 
defined as being measured in water at 37°C using a USP II dissolution 
apparatus equipped with a Wood's apparatus (Wood, JH; Syarto, JE and 
Letterman, H: J.Pharm. Sci. 54 (1965), 1068) with a stirring speed of 50 rpm. 
The intrinsic dissolution rate is defined in terms of mg of drug dissolved per 
minute from a unit surface area, therefore, the intrinsic dissolution rate is 
referred to in units of mg/min.cm 2 . 

The compositions and methods of the invention are particularly useful for 
compounds with an intrinsic dissolution rate of preferably less than 0.1 
mg/min.cm 2 and more preferably with less than 0.05 mg/min.cm 2 . 

Turning now to the chemical structures of specific CCR1 inhibitors, one 
class of CCR1 inhibitors that finds utility with the present invention consists of 
dihydroxyhexanoic acid derivatives having the Formula CCR1-I 
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CCR1-I 



wherein R, is (d-d) heteroaryl optionally substituted with one, two or 
5 :; ; three substituents independently selected from the group consisting of 

hydrogen, halo, cyano, (d-d)alkyl optionally substituted with one, two or three 
fluorine atoms, hydroxy, hydroxy-(d-d)alkyl, (d-d)alkoxy, 
(d-d)alkoxy(d-d)alkyl, HO-(C=OK (d-d)alky1-0-(C=OK HO-(C=0)- 
(C,-C6)alkyl. (C 1 -C 6 )alkyl-0-(C=0)-(C l -C 6 )alkyl, (C 1 -C 6 )alkyl-(C=0)-0-, 

1 0 (C,-C 6 )alkyl-(C=0)-0-(C 1 -C6)alkyl, H(0=C)-. H(0=C)-(C 1 -C 6 )alkyl, 
(Ci-C 6 )alkyl(0=CK (C,-C 6 )alkyl(0=C)-{C 1 -C 6 )alkyl. N0 2 , amino, 
(Ci-C 6 )alkylamino, [(d-d)alkyr j2 amino, amiho(Ci-C 6 )alkyl, 
(d-d)alkylamino(d-d)alkyl. [(C 1 -C«)alkyl] 2 amino(C 1 -C 6 )alkyl, H 2 N-(C=0)-. 
(C,-C 6 )alkyl-NH-(C=0)-. [(C 1 -C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=0)-(C 1 -C 6 )alkyl. 

15 (d-d)alkyl-HN(C=0)-(d-d)alkyl, [(d-d)alkyl] 2 N-(C=OMd-d)alkyl. H(0=C)- 
NH-. (C,-C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=0)-[NH](Ci-C6)alkyl, 
(C,-C 6 )alkyl(C=OHN(C,-C 6 )alkyl](C 1 .C 6 )alkyl, (d-d)alkyl-S-. (d-d)alkyl- 
(S=0)-. (d-CeJalkyl-SOz-. (C,-d)alkyl-S0 2 -NH-, Hj-N-SOr, HzN-SOz- 
<d-C 6 )alkyl. (d-d)alkylHN-S0 2 -(C 1 -C 6 )alkyl, [(d-d)alkyl] 2 N-S0 2 -(C 1 -d)alkyl, 

2 0 CF3SO3-, (d-d)alkyl-S0 3 -, phenyl, (d-do)cycloalkyl, (C r C 9 )heterocycloalkyl, 
and (C 2 -C 9 )heteroaryl; 

wherein R 2 is phenyl-(CH 2 ) m -, naphthyl-(CH 2 ) m -. (d-do)cycloalkyl- 
(CH 2 ) m -, (d-d)alkyl or (d-d)heteroaryl-(CH 2 ) m -. wherein each of said phenyl, 
naphthyi, (C 3 -C 10 )cycloalkyl or (d-djheteroaryl moieties of said phenyl- 

2 5 (CH 2 ) m -, naphthyl-(CH 2 ) m -, (d-C, 0 )cycloalkyl-(CH 2 ) m - or (d-d)heteroaryl- 

(CH 2 ) m - groups may optionally be substituted with one, two, or three 
substituents independently selected from the group consisting of hydrogen, 
halo, cyano. (d-d)alkyl, hydroxy. hydroxy-(d-d)alkyl, (d-d)alkoxy, 
<d-C 6 )alkoxy(d-C 6 )alkyl, HO-(C=0)-. (d-d)alkyl-0-(C=Oh HO-(C=0)- 

3 0 (d-d)alkyt, (C 1 -d)alkyl-0-(C=OHC l -C 6 )alkyl,(C l -d)alkyl-(C=0)-0-, 

(C,-d)alkyl-(C=0)-0-(d-d)alkyl. H(0=C)-. H(0=C)-(d-d)alkyl, 
(d-d)alkyl(0=C)-, (d-C 6 )alkyl(0=CHC,-C 6 )alkyl. N0 2l amino. 
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(C,-C 6 )alkylamino, [(C^C^alkylJaamir.o, amino(C,-C 6 )alkyl, 
(C,-C 6 )alkylamino(C 1 -C 6 )alkyl,[(C 1 -C 6 )alkyl] 2 amino(C 1 -C6)alkyl, H 2 N-(C=OK 
(C,-C 6 )alkyl-NH-(C=0)-, [(C,-C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=OHC 1 -C 6 )alkyl. 
(C,-C 6 )alkyl-HN(C=0)-(C,-C 6 )alkyl. [(C 1 -C 6 )alkyl] 2 N-(C=OHC 1 -C 6 )alkyl, H(O=0)- 
5 NH-. (C-CeJalkyKC^J-NH, (C-CsJalkyKC^HNHKC^CeJalkyl, 

(C-CeJalkyKC^HNtC-CeJalky^C-CeJalkyl. (C,-C e )alkyl-S-, (C,-C 6 )alkyl- 
(S=0)-. (C-CeJalkyl-SOz-. (C-CeJalkyl-SOz-NH-. H 2 N-SO r , H 2 N-S0 2 - 
(C,-C 6 )3lkyl, (Ci-C 6 )alkylHN.S0 2 -(C 1 .C 6 )alky!,[(C 1 -C 6 )alkyl] 2 N-S0 2 -(C 1 -C 6 )alkyl. 
CF3SO3-, (C,-C 6 )alkyl-S0 3 -. phenyl, phenoxy, benzyloxy. (C 3 -C 10 )cycloalkyl, 
10 (Cz-Cs^eterocycloalkyl, and (C2-C 9 )heteroaryl; 

wherein R 3 is hydrogen, (C,-C n() )alkyl, (C 3 -C, 0 )cyclo3lkyl-(CH 2 ) n -. (C*- 
C^heterocycloslkyHCH^-. (C^JheteroaryKCH,),,- or aryl-(CH 2 ) n -; wherein n 
is an interger from zero to six; 

wherein said R 3 <C,-C, 0 )alkyl group may optionally be substituted with 
15 one or more substituents, (preferably from one to three substituents) 

independently selected from hydrogen, halo, CN, (C,-C 6 )3lkyl. hydroxy, hydroxy- 
(C-Cs^lkyl. (C,-C 6 )alkoxy, (C^CeJalkoxyfd-CeJalkyl. HO-(0=O)-, (C-Csjalkyl-O- 
(C=OK HO-(C=OHC 1 -C 6 )alkyl. (C,-C 6 )alkyl-0-(C=0)-(C 1 -C 6 )alkyl,(C l -C 6 )alkyl- 
(C=0)-0-, (C 1 -C 6 )alky|.(C=0)-0-(C 1 -Ce)alkyl, H(0=C)-, H(0=CHCi-C 6 )alkyl, 
2 0 (C-COalkyKC^Ch (C 1 -C 6 )alkyl(0=C)-(C 1 -C 6 )alkyl. N0 2 , amino, 
(C,-C6)alkytamino. [(CVCeJalkylfcamino, amino(C,-C 6 )alkyl, 
(CrCJalkylaminoCC-CeJalkyl, [(C^CetelkylteminofC-CeJalkyl. H 2 N-(C=0)- 1 
(C-Cetelkyl-NH-fC^)-, [(0,-06)3^0^(0=0^^^(0=0^(0,-06)3^^, 
(C,-C6)alkyl-HN(C=OHC,-C6)alkyl,KC l -C6)3lkyl] 2 N-(C=OHC 1 -C6)alkyl, H(O=0)- 

2 5 NH-. (C,-C 6 )alkyl(C=0)-NH, (C,-C6)3lkyl(C=0)-[NHl(C,-C 6 )alkyl. 

(C 1 -C6)alkyl(C=0HN(C 1 -C6)alkyl](C,-C 6 )alkyl, (C-CeJslkyl-S-. (0,-C 6 )3lkyl-(S=O)-, 
(C-CsJalkyl-SO,-, (C-CeJalkyl-SOz-NH-. HjN-SO*-, H 2 N-SO 2 -(C,-06)alkyl, 
(C,-C 6 )3lkylHN-S0 2 -(C,-C6)3lkyl. [(C-CsJalkylfc N-SOj-fC-CeJalkyl. 0F 3 SO 3 -. 
(C,-C 6 )3lkyl-S0 3 -, phenyl, (Ca-C^cycloalkyl, (C 2 -C 9 )heterocycloalkyl, and 

3 0 (C2-C 6 )hetero3ryl; snd wherein sny of the csrbon-carbon single bonds of said 

(C-COalkyl msy optionslly be replaced by a carbon-carbon double bond; 

wherein the (C 3 -C, 0 )cycloalkyl moiety of said R 3 (C 3 -C n0 )cycloalkyl- 
(CH 2 )„- group may optionally be substituted by one to three substitutents 
independently selected from the group consisting of hydrogen, halo, CN, 
3 5 (C,-C 6 )3lkyl, hydroxy, hydroxy-(C,-C 6 )alkyl, (C,-C 6 )alkoxy, 
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(Ci-C 6 )alkoxy(C,-C 6 )alkyl, HO-(C=0)-. (d-d)alkyl-0-(C=0)-. HO-(C=0)- 
(C,-C 6 )alkyl. (C,-C a )alkyl-0-(C=0)-(C,-C 6 )alkyl.(C,-C 6 )alkyl-(C=0)-0-, 
(d-C 6 )alkyl-(C=0)-0-(d-C6)alky1, H(0=C)-, H(0=C)-(d-d)alkyl, 
(Ci-C 6 )alkyl(0=C)-. (d-d)alkyl(0=CMd-C6)alkyl, N0 2 , amino. 
5 (d-d)alkylamino, [(d-d)alkyl]2amino, amino(d-d)alkyl, 

(d-C 6 )alkylamino(d-d)alkyl, [(d-dOalkyQ^minofd-QOalkyl, H 2 N-(C=0)-, 
(C 1 -C 6 )alkyl-NH-(C=0)-, t(C 1 -C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=0)-(C 1 -C 6 )alkyl. 
(G^C 6 )alkyl-HN(C=0)-(C 1 -C 6 )alkyl, [(C 1 -C 6 )alkyl] 2 N-(C=0)-(C,-C 6 )alkyl, H(0=C)- 
NH-. (C,-C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=OHNH](C 1 -C 6 )alkyl, 
10 (C,-C 6 )alkyl(C=0)-[N(C 1 -C 6 )alky/l(C 1 -C 6 )alkyl, (d-C 6 )alkyl-S-, (C,-C 6 )alkyl-(S=0)-, 
(C-CeJalkyl-SOr, (d-dJalkyl-SOz-NH-, H.N-SOi-, H 2 N-S0 2 -(C 1 -C 6 )alkyl. 
(d-d.)alkyl HN-S02-(C,-C 6 )alkyl. Kd-dJalkylfeN-SOHd-dJalkyl, CF 3 S0 3 -, 
(C-CaJalkyl-SOa-, phenyl, (C3-C 10 )cycloalkyl, (Cz-C^heterocycloalkyl, and 
(C 2 -Cg)heteroaryl; 

15 wherein the (Crdjheterocycloalkyl moiety of said R 3 (C 2 - 

C 9 )heterocycloalkyl-(CH 2 )„- group may contain from one to three heteroatoms 
independently selected from nitrogen, sulfur, oxygen, >S(=0), >S0 2 or >NR 6 , 
wherein said (C 2 -C 9 )heterocycloalkyl moiety of said (C 2 -C 9 )heterocycloalkyl- 
(CH 2 ) n - group may optionally be substituted on any of the ring carbon atoms 

20 capable of forming an additional bond (preferably one to three substitutents per 
ring) with a substituent independently selected from the group consisting of 
hydrogen, halo, CN, (Ci-C 6 )alkyl, hydroxy, hydroxy-(Ci-C 6 )alkyl. (d-d)alkoxy. 
(C-QOalkoxyfC-OOalkyl, HO-(C=Oh (C 1 -C 6 )alkyl-0-(C=0)-. HO-(C=0)- 
(d-C 6 )alkyl,(d-C 6 )alkyl-0-(C=OMd-d)alkyl. (C,-C 6 )alkyl-(C=0)-0-, 

25 (C,-C 6 )alkyl-(C=0)-0-{C 1 -Ce)alkyl. H(0=C)-, H(0=C)-(d-d)alkyl, 
(C,-C 6 )alkyl(0=C)-, (d-d)alkyl(0=CMd-C 6 )alkyl. N0 2 . amino. 
(Ci-C 6 )alkylamino, [(d-d)alkyl] 2 amino, amino(d-d)alkyl. 
(Ci-C 6 )alkylamino(Ci-C6)alkyl. [(d-d)alkyl] 2 amino(d-d)alkyl, H 2 N-(C=0)-. 
(C,-C 6 )alkyl-NH-(C=0)-.[(C 1 -C6)alkyl] 2 N-(C=0)-, H 2 N(C=0)-(C,-C 6 )alkyl. 

3 0 (C,-C 6 )alkyl-HN(C=OHC,-C 6 )alkyl, I(d-d)alkyl) 2 N-(C=0)-(d-C 6 )alkyl, H(0=C)- 
NH-, (d-C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=OHNH](C 1 -C 6 )alkyl, 
(Ci-C 6 )alkyl(C=0)-[N(C 1 -C 6 )alkyl](C r C 6 )alkyl. (C,-C 6 )alkyl-S-, (d-C 6 )alkyl-(S=0)-, 
(d-CeJalkyl-SOr, (d-dJalkyl-SOz-NH-. H 2 N-SO r . HzN-SOHd-dJalkyl. 
(C-CsJalkylHN-SOHd-dJalkyl. [(C,-d)alkyl] 2 N-SOr(C,-d)alkyl. CF 3 S0 3 -. 
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(C,-C 6 )alkyl-S0 3 -, phenyl, (C 3 -C 10 )cycloalkyl, (C 2 -C 9 )heterocycloa!kyl, and 
(C r C 9 )heteroaryl; 

wherein the (C 2 -C 9 )heteroaryl moiety of said R 3 (C 2 -C 9 )heteroaryl-(CH 2 ) n - group 
may contain from one to three heteroatoms independently selected from 
nitrogen, sulfur or oxygen, wherein said (Cz-CJheteroaryl moiety of said (C 2 - 
C 9 )heteroaryl-(CH 2 ) n - group may optionally be substituted on any of the ring 
carbon atoms capable of forming an additional bond (preferably one to three 
substitutents per ring) with a substituent selected from the group consisting of 
hydrogen, halo, CN, (C,-C 6 )alkyl. hydroxy, hydroxy-fd-QOalkyl, (C,-C 6 )alkoxy. 
(C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, HO-(C=0}-, (C 1 -C 6 )alkyl-0-(C=0)-. HO-(C=0)- 
(C^CeJalkyl, (C,-C 6 )alkyl-0-(C=0)-(C 1 -C 8 )alkyl,(C l -C 6 )alkyl-(C=0)-0- > 
(C,-C 6 )alkyl-(C=0)-0-(C 1 -C 6 )alkyl, H(0=C)-. H(0=CMC,-C 6 )alkyl. 
(C,-C 6 )alkyl(0=C)-, (C 1 -C 6 )alkyl(0=C}-(C 1 -C 6 )alkyl. N0 2 , amino. 
(C,-C6)alkylamino, [((VCeJalkylkamino, amino(C,-C 6 )alkyl, 
(C 1 -C 6 )alkylamino(C,-C 6 )alkyl,KC 1 -C 6 )alkyl] 2 amino(C 1 -C 6 )alkyl. H 2 N-(C=0)-, 
(C 1 -C 6 )alkyl-NH-(C=0)-. [(C 1 -C 6 )alkyl] 2 N.(C=0)-. H 2 N(C=0)-(C 1 -C 6 )alkyl l 

(C 1 -C 6 )alkyl-HN(C=0)-(C 1 -C 6 )alkyl,[(C 1 -C 6 )alkyl] 2 N-(C=0)-(C l -C 6 )alkyl. H(0=C)- 
NH-, (C 1 -C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=0)-[NH](C 1 -C 6 )alkyl, 
(C-CeJalkyl^OHNCC-CeJalkylJCC-CeJalkyl, (C-CeJalkyl-S-, (C,-C 6 )alkyl-(S=0)-, 
(CrCeJalkyl-SOr, (d-QOalkyl-SCvNH-, HzN-SOjr, H 2 N-S0 2 -(C,.C 6 )alkyl, 
(C 1 -C 6 )alkylHN-S0 2 -(C 1 -C 6 )alky|,[(C 1 -C 6 )alkyl] 2 N-SO r {C l -C 6 )alkyl, CFaSCV, 
(C-CeJalkyl-SOa-, phenyl, (Cs-CoJcycloalkyl, (Cz-CsJheterocycloalkyl. and 
(C^CgJheteroaryl; and 

wherein said aryl moiety of said R 3 aryl-(CH 2 ) n - group is optionally 
substituted phenyl or naphthyl, wherein said phenyl and naphthyl may optionally 
be substituted with from one to three substituents independently selected from 
the group consisting of hydrogen, halo, CN, (C,-C 6 )alkyl, hydroxy, hydroxy- 
(C,-C 6 )alkyl. (C,-C 6 )alkoxy, ((VCeJalkoxyfC-CeJalkyI, HO-(C=0)-, (d-QOalkyl-O- 
(C=Oh HO-(C=0)-(C 1 -C6)alkyl, (C 1 -C 6 )alkyl-0-(C=OHC 1 -C 6 )alkyl.(C,-C 6 )alkyl- 
(C=0)-0-, (C 1 -C 6 )alkyl-(C=0)-0-(C,-C 6 )alkyl, H(0=C)-, H(0=C)-(C 1 -C 6 )alkyl, 
(C-QOalkyKOC)-, (C 1 -C 6 )alkyl(0=CHC 1 -C 6 )alkyl. N0 2 , amino, 
(C,-C 6 )alkylamino, [(CVQOalkylfeamino, amino(C,-C 6 )alkyl. 
(C r C 6 )alkylamino(C 1 -C 6 )alkyl, [(C 1 -C 6 )alkyl] 2 amino(C,-C 6 )alkyl, H 2 N-(C=0)-, 
(C,-C 6 )alkyl-NH-(C=O)-.[(C 1 -C 6 )alky0 2 N-(C=OV, H 2 N(C=OMC,-C 6 )alkyl. 
(C 1 -C 6 )alkyl-HN(C=OHC l -C 6 )alkyl, [(C 1 -C 6 )alky0 2 N--(C=O)-(C 1 -C 6 )alkyl. H(0=C)- 
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NH-. (C 1 -C 6 )alkyl(C=0)-NH, (C 1 -C 6 )alkyl(C=OHNH](C 1 -C 6 )alkyl, 
(C 1 -C 6 )a!kyl(C=OHN(C,-C 6 )alkyl](C,-C 6 )alkyl, (d-d)alkyl-S-. (C,-C 6 )alkyl-(S=0)-. 
(C-QOalkyl-SOr. (d-d)alkyl-S0 2 -NH- ( H 2 N-S02-, HjN-SOHd-dJalkyl, 
(d-d)alkyl HN-SOHd-dJalkyl. [(d-d)alkyf] 2 N-S02-(d-d)alkyl, CF3SO3-. 
5 (d-d)alkyl-S0 3 -. phenyl. (C 3 -C 10 )cycloalkyl, (d-d)heterocycloalkyl, and 
(C2-Cs)heteroaryl; 

or R 3 and the carbon to which it is attached form a five to seven 
membered carbocyclic ring, wherein any of the carbon atoms of said five 
membered carbocyclic ring may optionally be substituted with a substituent 

10 selected from the group consisting of hydrogen, halo. CN. (d-d)alkyl, hydroxy, 
hydroxy-(d-d)alkyl, (d-d)alkoxy, (C r C 6 )alkoxy(C,-C 6 )alkyl. HO-(C=0)-, 
(Ci-C 6 )alkyt-0-(C=0)-. HO-(C=OMd-d)alkyl, (C,-C 6 )alkyl-0-(C=0)- 
(d-d)alkyl,(d-d)afkyl-(C=0)-C-. (d-d)alkyl-(C=OKMd-d)alkyt, H(0=C)-, 
H(0=C)-(C 1 -C 6 )alkyl 1 (C,-C 6 )alkyl(0=C)-, (C 1 -C 6 )alkyl(0=C)-(C,-C 6 )alkyl, N0 2l 

15 amino, (d-d)alkylamino, [(d-djalkylfcamino, amino(CrC 6 )alkyl, 

(d-d)alkylamino(d-d)alkyl. [(d-d)alkyQ 2 amino(d-d)alkyl, H 2 N-(C=0)-. 
(C 1 -C 8 )alkyl-NH-{C=0)-, [(C,-C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=0)-(CrC 6 )alkyl. 
(C 1 -C 6 )alkyl-HN(C=OHCi-C 6 )alkyl. [(d-d)alky1] 2 N-(C=OMd-d)alkyl, H(0=C)- 
NH-, (C 1 -C 6 )alkyl(C=0)-NH, (d-d)alkyl(C=0)-[NH](d-d)alkyl, 

20 (C l -C 6 )alkyl(C=OHN(C 1 -C 6 )alkylJ(C 1 -C 6 )alkyl, (d-d)alkyl-S-. (d-d)alkyl-(S=0)-. 
(d-d)alkyl-S02-. (d-d)alkyl-S0 2 -NH-, H 2 N-S02-, H 2 N-SO r (d-d)alkyl, 
(d-dJalkylHN-SOz-Cd-dJalkyl. [(d-dialkyGzN-SOz-tCi-dJalkyI, CF3SO3-. 
(Ci-d)alkyl- SO3-, phenyl, (d-do)cycloalkyl, (C^djheterocycloalkyl, and 
(Cr-dJheteroaryl; wherein one of the carbon-carbon bonds of said five to seven 

25 membered carbocyclic ring may optionally be fused to an optionally substituted 
phenyl ring, wherein said substitutents may be independently selected from 
hydrogen, halo, CN, (d-d)alkyl, hydroxy, hydroxy-(d-d)alkyl, (d-d)alkoxy. 
(d-d)alkoxy(d-C 6 )alkyl, HO-(C=Oh (d-d)alkyl-0-(C=0)-, HO-(C=0)- 
(d-C 6 )alkyl, (d-d)alkyl-0-(C=OHd-d)alkyl,(d-d)alkyl-(C=0}-0-, 

3 0 (d-C 6 )alkyl-(C=0)-0-(d-d)alkyl, H(0=C)-. H(0=C)-(d-d)alkyl, 
(d-d)alkyl(0=C)-. (d-d)alkyl(0=C)-(d-d)alkyl. N0 2 , amino. 
(d-d)alkylamino, {(d-djalkylfeamino, amino(Ci-d)alkyl, 
(d-d)alkylamino(d-C 6 )alkyl, [(C 1 -d)alkyl] 2 amino(Ci-d)alkyl, H 2 N-(C=0)-. 
(d-d)alkyl-NH-(C=0)-, [(Ct-d)alkyl] 2 N-(C=0)-. H 2 N(C=0)-(d-d)alkyl, 

3 5 (d-d)alkyl-HN(C=0)-(d-d)alkyl, ((d-d)alkyl] 2 N-(C=OHC,-d)alkyl, H(Q=C)- 
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NH-, (d-C 6 )alkyl(C>0)-NH, (C 1 -C 6 )alkyl(C=OHNH](C n -C 6 )alkyl, 
(CrC6)alkyl(C=0)-{N(CrC 6 )alkyl](CrCe)alkyl, (d-C 6 )alkyl-S-, (d-C 6 )alkyl-(S=0)- t 
(d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-S0 2 -NH-, H 2 N-SO r , H 2 N-S0 2 -(d-C 6 )alkyl, 
(C r C 6 )alkylHN-SO r (C 1 -C 6 )alkyl,t(C 1 -C 6 )alkyl] 2 N-S0 2 -(C 1 -C 6 )alkyl 1 CF 3 S0 3 -, 
5 (d-C 6 )alkyl- S0 3 - t phenyl, (C 3 -do)cycloalkyl, (C r C 9 )heterocycloalkyl, and 
(C 2 -C 9 )heteroaryl; 

wherein R4 is hydrogen, (d-dOalkyl, hydroxy, (d-C 6 )aikoxy, hydroxy(d- 
C 6 )alkyl, (d-C 6 )alkoxy(C=0)-, (C 3 -do)cycloalkyl-{CH 2 ) q -, 
(C 2 -C 9 )heterocycloalkyl-(CH 2 ) q -, (C 2 -C 9 )heteroaryl-(CH 2 ) q -, phenyl-(CH 2 ) q -, or 

10 naphthyl-(CH 2 ) Q -; wherein said (C;rC 9 )heterocycloalkyl f (CrC 9 )heteroaryl, 
phenyl and naphthyl groups may be optionally substituted with one or two 
substituents from the group consisting of hydrogen, halo, cyano, (C r C 6 )alkyl, 
hydroxy, hydroxy-(d-C 6 )alkyl, (d-C 6 )alkoxy, (C r C 6 )alkoxy(C 1 -C 6 )alkyl. HO- 
(C=0)-, (d-C 6 )alkyl-0-(C=0)-, HO-(C=0)-(d-d)alky], (d-C 6 )aikyl-0-(C=0)- 

15 (d-CeJalkyl^d-CeJalkyKC^OVO-, (d-d)alkyl-(C=OK)-(d-d)alkyl, H(0=C)-, 
H(0=C)-(d-C 6 )a!kyl, (C,-C 6 ) alkyl(0=C)-, (C 1 -d)alkyl(0=C)-(C 1 -C 6 )alkyl, N0 2 , 
amino, (d-C 6 )alkylamino, [(d-C 6 )alkyl] 2 amino, amino(d-C 6 )alkyl, 
(Ci-C 6 )alkylamino (d-C 6 )alkyl, [(d-C 6 )alkyl] 2 amino(d-C 6 )alkyl, H 2 N-(C=0)-, 
(d-C 6 )alkyl-NH-(C=Oh [(C 1 -C 6 )alkyl] 2 N-(C=0)-, H 2 N(C=0)-(d-d)alkyl, 

2 0 <d-C 6 )alkyl-HN(C=0)-(d-d)a!kyl, [(d-CeJalkylJ^C^^fd-CeJalkyl, H(0=C)- 

NH-, (d-C 6 )alkyl(C=0)-NH, (Ci-C 6 )alkyl(C=0)-[NH](d-C 6 )alkyl, 
(C 1 -Cfl)alkyl(C=OHN(d-C 6 )alkyl](C 1 -C 6 )alkyl. (d-C 6 )alkyl-S-, (d-C 6 )atkyl-(S=0)- 
, (d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-S0 2 -NH- t H 2 N-S0 2 -. H 2 N-S0 2 -(d-C 6 )alkyi, 
(d-C 6 )alkylHN-S02-(d-C 6 )alkyl, [(d-dJalkyllzN-SOHC^CeJalkyl, CF 3 S0 3 -, 
25 {d-C 6 )alkyl-S0 3 , phenyl, (d-do)cycloaikyl, (C 2 -C 9 )heterocycloalkyl, and 
(d-djheteroaryl; 

wherein R 5 is hydrogen, (d-C 6 )alkyl or amino; or 
R4 and R 5 together with the nitrogen atom to which they are attached 
form a (C 2 -C 9 )heterocycloalkyl group optionally substituted with one or two 

3 0 substituents selected from the group consisting of hydrogen, halo, cyano, 

(d-d)alkyl, hydroxy, hydroxy-(d-C 6 )alkyl, (d-C 6 )alkoxy, 
(d-C 6 )alkoxy(d-C 6 )alkyl, HO-(C=0)- f (d-C 6 )alkyl-0-(C=Oh HO-(C=0)- 
(d-C 6 )alkyl, (C 1 -C 6 )alkyl-O-{C=0HC 1 -C 6 )alkyl f (C 1 -C e )alkyl-(C=O)-0- l 
(Ci-C 6 )alkyl-(C=0)-0-(C 1 -C 6 )alkyl. H(0=C)-, H(0=C)-(d-C 6 )alkyl, (d-d) 
3 5 alkyl(0=C)-, (d-d)alkyl(0=C)-(d-d)alkyl, N0 2l amino, (d-d)alkylamino, 



BNSDOCID: <WO 03OO0235A 1_IA> 



WO 03/000235 



PCT/IB02/01783 



128 

[(C,-C 6 )alkyl] 2 amino, amino(C r C 6 )alkyl, (d-CeJalkylamino (C,-C 6 )alkyl f 
[(C 1 -C 6 )alkyl] 2 amino(C 1 -C 6 )alkyl ( H 2 N-(C=0)-, (C 1 -C 6 )alkyl-NH -(C=0)-, 
[(C^CeJalkyl^N^C^O)-. H 2 N(C=OMCi-C 6 )alkyl, (d-CeJalkyl-HNKC^O)- 
(d-CeJalkyl, [(C 1 -C 6 )alkyl] 2 N-(C=0)-(C 1 -C 6 )alkyi l H(O=0)-NH-, 
5 (d-CeJalkyl^O-NH, (0^06)3^1(0=0)^^(0,-06)3^1, (C 1 -0 6 )aikyl(C=O)- 
[N(C 1 -C 6 )alkyl](Ci-C 6 )alkyl, (Ci-C 6 )alkyI-S- t (C r C 6 )alkyl-(S=0)-, (C r C 6 )alkyl- 
SO r , (d-CgJalkyl-SOz-NH-, H 2 N-SO r , H^-SOHC^CgJalkyl, (d-CsJalkylHN- 
SOHCrCsJalkyI, [(C n -C 6 )alkyl] 2 N-S0 2 -(C 1 -C 6 )alkyl, CF 3 S0 3 -, (d-CeJalkyi-SO;*-, 
phenyl, (C 3 -C, 0 )cycloalkyl, (C 2 -C 9 )heterocycloalky! f and (C 2 -C9)heteroaryl; 

10 wherein R 6 is hydrogen, (C^CeJalkyl, (Ci-C 6 )alkoxy-(CH 2 )g-, 

(C 1 -C 6 )alkoxy(C=OHCH 2 V, (Ci-C 6 )alkyHS0 2 MCH 2 ) g - f (C 6 -C l0 )arytoxy-(CH 2 ) g -, 
(C 6 -C 10 )aryloxy(C=OMCH 2 ) g -; or (C 6 -C 10 )aryl-(SO 2 HCH 2 ) g -; 
wherein g is an integer from zero to four, 
wherein m is an integer from zero to four 

1 5 wherein n is an interger from zero to six; 

with the proviso that when one of R 4 or R 5 is hydrogen, and the other of R 4 or 
R 5 is (Ci-C 6 )alkyl; R 2 is (C 3 -C 10 )cycloalkyl or isopropyl and R 3 is (C 3 -C 5 )alkyl, 
phenyl, methyivinyl. dimethylvinyl, haiovinyl, hydroxy(C 1 -C 3 )alkyl or amino(Ci- 
C 4 )alkyl then R 1 must be other than indol-5-yl, 6-azaindol-2-yl, 2,3-dichloro- 

2 0 pyrrol-5-yl, 4-hydroxyquinolin-3-yl, 2-hydroxyquinoxalin-3-yl. 6-azaindolin-3-yl, 

or optionally substituted indol-2 or 3-yl; 

and the pharmaceutical^ acceptable salts of such compounds. 

Unless otherwise indicated, the alkyl and alkenyl groups referred to 
herein, as well as the alkyl moieties of other groups referred to herein (e.g., 
25 alkoxy), may be linear or branched, and they may also be cyclic (e.g., 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl) or be linear or 
branched and contain cyclic moieties. Such alkyl and alkoxy groups may be 
substituted with one, two or three halogen and/or hydroxy atoms, preferably 
fluorine atoms. 

30 Unless otherwise indicated, "halogen" includes fluorine, chlorine, 

bromine, and iodine. 

"(C 3 -C 10 )cycloalkyr when used herein refers to cycloalkyl groups 
containing zero to two levels of unsaturation such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, 1,3-cyclohexadiene, 

3 5 cycloheptyl, cycloheptenyl. bicyclo[3.2.1]octane, norbornanyl, and the like. 
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u (C 2 -C 9 )heterocycloalkyr when used herein refers to pyrrolidinyl, 
tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl. 
aziridinyl, oxiranyl, methylenedioxyl, chromenyl, isoxazolidinyl, 1,3-oxazolidin-3- 
yl, isothiazolidinyl, 1 .3-thiazolidin-3-yl, 1 .2-pyrazolidin-2-yl, 1 f 3-pyrazoHdin-1-yl, 
piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-tetrahydrothiazin-3- 
yl f tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yl, 1,3- 
tetrahydrodiazin-1-yl. tetrahydroazepinyl, piperazinyl, chromanyl, and the like. 
One of ordinary skill in the art will understand that the connection of said (C 2 - 
C 9 )heterocycloalkyl rings is through a carbon or a sp 3 hybridized nitrogen 
heteroatom. 

"(C2-C 9 )heteroaryr when used herein refers to furyl, thienyl, thiazoiyl, 
pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, 
imidazolyl, 1 ,3,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1 ,2.3-oxadiazolyl, 1,3,5- 
thiadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, pyrazolo[3 t 4-b]pyridinyl, 
cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]pyrindinyl, benzo[b]thiophenyi f 
5, 6, 7, 8-tetrahydro-quino)in-3-yl, benzoxazolyi, benzothiazoiyl, 
benzisothiazolyl, benzisoxazolyl, benzimidazolyl, thianaphthenyl, 
isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, indolizinyl, 
indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl, 
benzoxazinyl, and the like. One of ordinary skill in the art will understand that 
the connection of said (C 2 -C 9 )heterocycloalkyl rings is through a carbon atom or 
a sp 3 hybridized nitrogen heteroatom. 

"Aryl" when used herein refers to phenyl or naphthyl. 

"Protected amine" and "protected amino" refers to an amine group with 
one of the hydrogen atoms replaced with a protecting group (P). Any suitable 
protecting group may be used for amine protection. Suitable protecting groups 
include carbobenzyloxy, t-butoxy carbonyl (BOC) or 9-fluorenyl-methylenoxy 
carbonyL 

Compounds of Formula CCR1-I and their methods of manufacture are 
disclosed in commonly assigned United States Patent Application Serial No. 
09/380,269, filed February 5, 1998, United States Patent Application Serial No. 
09/403,218, filed January 18, 1999, PCT Publication No. W098/38167, and 
PCT Publication No. WO99/40061, all of which are incorporated herein by 
reference in their entireties for all purposes. 
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In a preferred embodiment, the CCR1 inhibitor is selected from one of 
the following compounds of Formula CCR1-I: 

quinoxaline-2-carboxylic acid 4(R)-carbamoyM (S)-(3-chloro-benzyl)- 
2(S)J-dihydroxy-7-methyl-octyl]-amide; 
5 7,8-difluoro-quinoline-3-carboxylic acid (lS)-benzyl-4(R)-carbamoyl- 

2(S)J-dihydroxy-7-methyl-octyl)-amide; 

6, 7,8-trifluoro-quinoline-3-carboxylic acid (1 (S)-benzyl-4(R)-carbamoyl- 
2(S),7-dihydroxy-7-rnethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyM (S)-(3-fluoro-benzyl)- 
1 0 2(S) J-dihydroxy-7-methyl-octyl]-amide; 

quinoxaline-2-carboxylic acid (1(S)-benzyl-2(S),7-dihydroxy-4(R)- 
hydroxycarbamoyl-7-methyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1(S)-(2-chloro-benzyl)- 
2(S)J-dihydroxy-7-methyl-octyi]-amide; 
1 5 quinoxaline-2-carboxylic acid [1 (S)-(2-fluoro-benzyl)-2(S),7-dihydroxy- 

4(R)-hydroxycarbamoyl-7-methyl-octyl]-amide; 

quinoxaline-2-carbbxylic acid [4(R)-carbamoyl-1 (S)-(2-fluoro-benzyl)- 
2(S),7-dihydroxy-7-methyloctyl]-amide; 

quinoxaline-2-carboxylic acid [1(S)-(3,4-difluoro-benzyl)-2(S),7- 
2 0 dihydroxy-4(R)-hydroxycarbamoyl-7-methyl-octyl]-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1 (S)-(3,4-difluoro-benzy!)- 
2(S),7-dihydroxy-7-methyl-octyl]-amide; 

quinoxaline-2-carboxylic acid (4(R)-carbamoyl-2(S),7-dihydroxy-7- 
methyl-1(S)-naphthalen-1-ylmethyl-octyl)-amide; 

2 5 7 t 8-difluoro-quinoline-3-carboxylic acid i(S)-benzyl-2(S)-hydroxy-7- 

methyl-4(R)-methylcarbamoyl-octyl)-amide; 

8-fluoro-quinoline-3-carboxylic acid 1 (S)-benzyl-2(S)-hydroxy-7-methyi- 
4(R)-methylcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-7-fluoro-1 -(3(S)-fluoro- 

3 0 benzyl)-2(S)-hydroxy-7-methyl-octyl]-amide; 

quinoxaIine-2-carboxylic acid [4(R)-carbamoyM-(2(S)-fluoro-benzyl)- 
2(S)-hydroxy-7-methyl-octyl]-amide; 

quinoxaline-2-carboxylic acid [1 (S)-benzyl-4(S)-carbamoyl-4(S)-(2,6- 
dimethyl-tetrahydro-pyran-4*yl)-2(S)-hydroxy-butyl]-amide; 
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quinoxaline-2-carboxylic acid 1 (S)-benzyM(R)-carbamoy!-7-fiuoro-2(S)- 
hyd roxy-7 -methy l-octy I )-a m i d e ; 

quinoxaiine-2-carboxyiic acid 1 (S)-benzy!-5-cyclohexyl-2(S)-hydroxy- 
4(R)-methylcarbamoyl-pentyl)-amide; 
5 quinoxaline-2-carboxylic acid 1(S)-cyclohexylmethyl-2(S)-hydroxy-7- 

methyl-4(R)-methylcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-2(S)-hydroxy-4(S)- 
hydroxycarbamoyl-4-(1-hydroxy-4-methyl-cyclohexyl)-butyl]-amide; 

quinoxaline-2-carboxylic acid [1 (S)-benzyl-4(S)-(4 t 4-difluoro-1 -hydroxy- 

1 o cyclohexyl)-2(S)-hydroxy-4-hydroxycarbamoyl-but yl]-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzy!-4(S)-carbamoyl-4(S)-(4 ( 4- 
difluoro-cyclohexyl)-2(S)-hydroxy-butyQ-amide; 

quinoline-3-carboxylic acid (1(S)-benzyl-4(S)-carbamoyl-4-cyclohexyf- 
2(S)-hydroxy-butyl)-amide; 
15 quinoxaline-2-carboxylic acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyl- 

1 (S)-thiophen-2-ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1 (S^benzyM(R)-carbamoyl-7-chloro-2(S)- 
hydroxy-oct-6-enyl)-amide; 

quinoxaline-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-2(S)-hydroxy- 

2 0 5-phenyl-pentyl)-amide; 

N-1(S)-benzyM(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7-methyl-octyi)-5 t 6-- 
dichloro-nicotinamide; 

quinoxaline-2-carboxylic acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyi- 
1 (S)-thia2oM(R)-yImethyl-octyl)-amide; 
25 benzothiazole-2-carboxylic acid 1(S)-benzyl-4(R)-carbamoyl-7-fluoro- 

2(S)-hydroxy-7-methyl-octyl)-amide; and 

benzofuran-2-carboxylic acid 1 (S)-benzy W(R)-carbamoyl-7-fluoro-2(S)- 
hydroxy-7-methyl-octyl)-amide. 

In another preferred embodiment, the CCR1 compound has a formula 

3 0 la-1: 
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R 2 



r; "n 

H 




NR4R5 



OH 



(la-1) 



H 3 C 



V CH, 



OH 



wherein the substituents are as defined above. 

In a preferred method of making the compound la-1, the reaction is 
started with Scheme 1. In the herein described processes, the substituents are 
as defined for CCR1-I, and the following: 

R 7 is hydroxy, (Ci-C 6 )alkyl, or phenyl wherein the phenyl group 
unsubstituted or substituted with one, two, or three (d-CeJalkyl, hydroxy, or 
halogen groups; 

Re is hydroxy or halogen; 

R 9 is phenyl, naphthyl, (C 3 -C 10 )cycloalkyl, (C 1 -C 6 )alkyl or (C^- 
C 9 )heteroaryl t wherein each of said phenyl, naphthyl. (C 3 -C 10 )cycloalkyl or (C 2 - 
C 9 )heteroaryl groups may be unsubstituted or substituted with one, two, or three 
substituents independently selected from the group consisting of halogen, 
cyano, and (d-C 6 )alkyl; 

P is a protecting group; 

X is hydroxy or halogen; and 

q is 0, 1 1 2, 3, or 4. 
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Schemfe 1 
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In scheme 1 step 1, a compound of the formula (VI- 1) is reduced with a 
reducing agent under heat to form a compound of the formula (Vld-1 ). In one 
embodiment, the reducing agent is aluminum triisopropoxide and isopropanol. 
5 Preferably, the temperature is maintained above room temperature, more 
preferably between about 60°C and about 82°C. The product alcohol can be 
isolated by either cooling the reaction mixture to room temperature, diluting with 
more isopropanol and collecting the crystalline material or by cooling the 
reaction to room temperature and adding 1N HCL and water and collecting the 

10 crystalline material. 

Step 2 of scheme 1 includes reacting a compound of the formula R 7 - 
S0 2 -X and a compound of the formula (Vld-1) in the presence of a base to form 
the compound of the formula (Vle-1). Any amine base is suitable, including 
pyridine, triethylamine, N-methylmayholine, and diisoyropylethylamine. In one 

15 embodiment, R r S02-Ra is p-toluenesulfonic acid, methanesulfonic acid, 
sulfuric acid, or methanesulfonyl chloride. In another embodiment, the 
conversion of hydroxy dioxane (Vld-1) to dioxane oxazolidinone (Vle-1) can be 
achieved by treatment of the hydroxy dioxane (Vld-1) with methanesulfonyl 
chloride and triethylamine in tetrahydrofuran solution and heating the mixture to 

2 0 cause the cyclization of the mesylate formed in situ to the oxazolidinone. 

In step 3 of scheme 1, a compound of the formula (VIM) may be formed 
by heating the compound of the formula (Vle-1). The reaction may proceed by 
dissolving compound Vle-1 in a solvent such as pyridine or N-methyl imidazole 
and heating the mixture for several hours at temperature from about 50°C to 

2 5 about 100°C; preferably at about 80°C. The mesylate (VIf-1) may be recovered 

by extraction into an organic solvent such as ethyl acetate and removal of the 
amine solvents by extraction of the solution with aqueous acid. 

Step 4 of scheme 1 depicts reacting hydroxylamine hydrochloride, a 
compound of the formula R7-SO2-X, and a compound of the formula (VIM) to form 

3 0 a compound of the formula (Vlg-1). In one embodiment, R7-SO2-X is p- 

toluenesulfonic acid, methanesulfonic acid, sulfuric acid, or methanesulfonyl 
chloride. The reaction may occur in a solvent, such as methanol. In one 
embodiment, the reaction occurs in methanol with tosic acid at reflux for 8 to 24 
hours. The resulting nitrile oxazolidinone contains a small amount of the 
3 5 corresponding ethyl ester which is not removed since it also is converted to the 
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desired lactone in subsequent steps. 

Step 5 of scheme 1 includes a) hydrolyzing a compound of the formula 
(Vlg-1) with an aqueous solution in the presence of a base, b) protecting the 
amme group of the compound so formed, and c) cyclizing the compound so 
formed with hea, and an acid cata«yst In one embodiment, the compound V.g-1 
■s hydrolyzed with sodium hydroxide. The P H is adjusted to approximately 10 
and tetrahydrofuran and BOC dicarbonate are added. This provides the 
protected hydroxy acid. wNch,may be heated in 10% acetic acid and toluene to 
provide the protected amine lactone (V-1). 

The compound of formula (V-1) may also be produced according to 
scheme 2. 
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Scheme 2 




/ NH (V-l) 

p 

In step 1 of scheme 2, a compound of the formula (VM ) may be 
reacted with ozone to for a compound of the formula (Vla-1 ). The compound 
VM may be present in a solvent, such as ethyl acetate, and the ozone 
5 introduced through sparging at a temperature below room temperature, 
preferably at about -15°C, until the starting dioxane ketone is substantially 
reacted. Any excess ozone may be removed by bubbling nitrogen through the 
solution. The resulting crude ketone ester mixture may be isolated after 
treatment with aqueous sodium bisulfite to remove any hydroperoxides. 
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Alternatively, in step 1 of scheme 2, the compound of the formula (Vla-1) 
may be formed by reacting hypochlorous acid and a compound of the formula 
(VI-1 ). Such an oxidation reaction typically produces chlorinated forms of the 
compound Vla-1 as side products in addition o the compound Vla-1 . This 
5 oxidation reaction proceeds by mixing the compound VM in solvent, such as 
acetic acid and/or acetone, and adding sodium hypochlorite, while keeping the 
mixture at a low temperature, preferably at or below about 0°C. 

As a means to convert the side product chlorinated forms of the 
compound Vla-1 to compounds of the formula V-1. the compounds formed from 

10 the hypochlorous acid oxidation reaction may optionally be hydrogenated by 
reaction with hydrogen in the presence of a catalyst. The hydrogenation may 
include introducing the products from the hypochlorous acid oxidation reaction 
into a solvent system of tetrahydrofuran and water, followed by addition of a 
Pd/C catalyst. The resulting mixture is subjected to hydrogen above 

15 atmospheric pressure and temperature. In one embodiment, the pressure is 

about 80 pounds per square inch and the temperature is maintained from about 
60°C to about 70°C until the reaction is substantially complete. 

In step 2 of scheme 2, the compound of the formula (Vlb-1) may be 
formed by reacting a silyating agent and a compound of the formula (Vla-1) and 

2 o reacting the compound so formed with a reducing agent. In one embodiment, 
the reducing agent is N-selectride. In another emodiment, the silyating agent is 
1,1.1,3,3,3-hexamethyl-disifazane. The reduction reaction may occur at 
temperatures below about 0°C, preferably below about -20°C, more preferably 
below about - 50°C. In addition, the reducing agent may be present in slight 

2 5 excess. 

In step 3 of scheme 2, the compound of the formula (V-1) is formed by 
heating a compound of the formula (Vlb-1) in the presence of an acid catalyst, 
such as acetic acid. In one embodiment, the cyclization reaction occurs by 
introducing the compound Vlb-1 into a solvent mixture, such as toluene and 

3 0 10% acetic acid, at the solvent reflux temperature for 8 to 16 hours. This 

provides the desired lactone as a crystalline solid after work up. 

One method of making the compound of the formula (VI-1) is by reacting 
a compound of the formula (VII-1) 
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(VIM) 



with a Grinard reagent formed in situ by addition of 2-(2«bromb-ethyl)- 
[1,3]dioxane to a mixture comprising magnesium and the compound of the 
formula (Vll-1). In one embodiment, the mixture further comprises methyl 
5 magnesium chloride and/or methyl magnesium bromide in a solvent. Any 

exotherm formed from the reaction may be controlled by the rate of addition of 
the bromide. 

The compound of the formula (Vll-1) may be formed by coupling N.O- 
dimethylhydroxylamine hydrochloride and a compound of the formula (VIII-1) 



This coupling reaction may be performed by mixed anhydride procedure. In one 
mixed anhydride procedure, compound VIII-1 is combined with methylene 
chloride and N-methylmorpholine is added followed by isobutyl chloroformate. 
In a separate mixture, a slurry of N.O-dimethylhydroxylamine hydrochloride is 
15 treated with N-methytmorpholine. The two reaction mixtures are combined and 
then quenched with a solution of citric acid in water. This procedure preferably 
operates at a temperature below about 20°C, more preferably below about 0°C. 

Compounds of formula (V-1 ) may be used to produce compounds of the 
formula (IVa1-1) according to scheme 3: 




10 



(VIIM) 
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Scheme 3 




In step 1 of scheme 3, the compound of the formula (IVal-1) may be 
formed by reacting 4-halo-2-methyl-2-butene and a compound of the formula (V-1 ) 

5 in the presence of a base. Exemplary bases include lithium diaikyl amides such 
as lithium Nnsopropyl-N-cyclohexylamide, lithium bis(trimethylsilyl)amide l 
lithium di-isopropyiamide, and potassium hydride. Suitable solvents include 
aprotic polar solvents such as ethers (such as tetrahydrofuran, glyme or 
dioxane), benzene, or toluene, preferably tetrahydrofuran. The aforesaid 

0 reaction is conducted at a temperature from about -78°C to about 0°C, 

preferably at about -78°C. In one embodiment, alkylation of the lactone (V-1 ) is 
accomplished by reacting the lactone (V-1) with lithium bis(trimethylsilyl)amide 
and dimethylallyi bromide in tetrahydrofuran at a temperature from about ~78°C 
to about -50°C. Reaction times range from several hours or if an additive such 

5 as dimethyl imidazolidinone is present, the reaction may be complete in 
minutes. 

Compounds of formula (IVa1-1) may be used to produce compounds of 
the formula (la-1 ) according to scheme 4: 
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In step 1 of scheme 4, a compound of the formula (Illa1-1) is formed by 
5 reacting a compound of the formula (IVa1-1 ) with phosphoric add. Preferably, 
this reaction occurs in any suitable solvent, such as non-alcoholic solvents. Two 
preferred solvents include tetrahydrofuran and dichloroethane. The reaction 
may take place at any suitable temperature, preferably from about -25°C to 
about 120°C. more preferably from about 15°C to about 40°C. Reaction time is 
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dependent on temperature and batch size, amount other factors, but typically 
reaction time is from about 2 hours to about 14 hours. 

Step 2 of scheme 4 depicts coupling a compound Illa1-1 with a 
compound having the formula Rl -CO-X to form a compound having the formula 
(Ma1-1). This coupling reaction is generally conducted at a temperature from 
about -30-C to about 80°C. preferably from about 0«C to about 25°C. The 
coupling reaction may occur with a coupling reagent that activates the acid 
functionality. Exemplary coupling reagents include 
dicyclohexylcarbodiimide/hydroxybenzotriazole (DCC/HBT), N-3- 
dimethylaminopropyl-N*-ethylcarbodiimide (EDC/HBT), 2-ethyoxy-1- 
ethoxycarbonyM.2-dihydroquinoline (EEDQ). carbonyl diimidazole (CDI) and 
diethylphosphorylcyanide. The coupling is conducted in an inert solvent, 
preferably an aprotic solvent, such as tetrahydrofuran. acetonitirile. 
dichloromethane. chloroform, or N.N-dimethylformamide. One preferred solvent 
.s tetrahydrofuran. In one embodiment, quinoxaline acid is combined with CDI 
in anhydrous tetrahydrofuran and heated to provide the acyl imidazole. 
Compound Illa1-1 is added to the acyl imidazole at room temperature to form 
the compound llal-1. 

Step 3 of scheme 4 includes reacting the compound of formula Ila1-1 
with an amine having a formula NHR,R S to form a compound of the formula (la- 
1). In one embodiment, the amine is ammonia either anhydrous in an organic 
solvent or as an aqueous solution of ammonium hydroxide added to a polar 
solvent at a temperature from about -10°C to about 35°C, preferably at about 
30°C. Suitable solvents include, alcohols, such as methanol, ethanol, or 
25 butanols; ethers such as tetrahydrofuran. glyme or dioxane; or a mixture 

thereof, including aqueous mixtures. Preferably the solvent is methanol. In one 
embodiment, the compound Ila1-1 is dissolved in methanol which has been 
saturated with ammonia gas. In another embodiment, the compound Ila1-1 in 
methanol is treated with ammonium hydroxide in tetrahydrofuran at room 
3 0 temperature. 

Scheme 5 represents an alternative method to form compounds of 
formula la-1 from compounds of formula IVa1-1. 



20 
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In step 1 of scheme 5, a compound of the formula (IVa1-1) is reacted 
with a compound of the formula R 9 -SO r X to form a compound of the formula 
(IVa2-1). Any suitable acidic deprotection reaction may be performed. In one 
5 example, an excess of p-toluenesulfonic acid hydrate in ethyl acetate is 
introduced to the compound IVa1-1 at room temperature. Suitable solvents 
include ethyl acetate, alcohols, tetrahydrofuran, and mixtures thereof. The 
reaction may proceed at ambient or elevated temperatures. Typically, the 
reaction is substantially complete within two and twelve hours. The resulting 
10 compound IVa2-1 may be crystallized and separated from the reaction mixture, 
and may be further purified to remove impurities by recrystallization from hot 
ethyl acetate. 

In step 2 of scheme 5, the compound IVa2-1 may be coupled with a 
compound having the formula FVCO-X to form a compound of the formula (Illa2- 
15 1). This coupling reaction is generally conducted at a temperature from about - 
30°C to about 80°C, preferably from about 0°C to about 25°C. The coupling 
reaction may occur with a coupling reagent that activates the acid functionality. 
Exemplary coupling reagents include 

dicyclohexylcarbodiimide/hydroxybenzotriazole (DCC/HBT), N-3- 
2 0 dimethylaminopropyl-N'-ethylcarbodiimide (EDC/HBT), 2-ethyoxy-1- 
ethoxycarbonyl-1 ,2-dihydroquinoline (EEDQ), carbonyl diimidazole 
(CDiydimethylaminopyridine (DMAP), and diethylphosphorylcyanide. The 
coupling is conducted in an inert solvent, preferably an aprotic solvent, such as 
acetonitirile, dichloromethane, chloroform, or N.N-dimethylformamide. One 

2 5 preferred solvent is methylene chloride. In one embodiment, quinoxaline acid is 

combined with methylene chloride, oxalyl chloride and a catalytic amount of N,N- 
dimethylformamide to form an acid chloride complex. The compound 
IVa2-1 is added to the acid chloride complex followed by triethylamine at a 
temperature from about 0°C to about 25°C to form the compound Illa2-1 . 
30 Step 3 of scheme 5 includes reacting a compound Illa2-1 with 

trifluoroacetic acid to produce a compound of the formula (Ila2-1 ). In one 
embodiment, the hydration with trifluoroacetic acid occurs in methylene chloride 
solution at room temperature. The hydration may take several hours to 
complete at room temperature. A catalytic amount of sulfuric acid can be added 

3 5 to the reaction solution to increase the rate of reaction. 
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Step 4 of scheme 5 includes reacting the compound of formula Ila2-1 
with an amine having a formula NHR4R5 to form a compound of the formula (la- 
1 ). In one embodiment, the amine is ammonia either anhydrous in an organic 
solvent or as an aqueous solution of ammonium hydroxide added to a polar 
5 solvent at a temperature from about -10°C to about 35°C, preferably at about 
30°C. Suitable solvents include, alcohols, such as methanol, ethanol, or 
butanols; ethers such as tetrahydrofuran, glyme or dioxane; or a mixture 
thereof, including aqueous mixtures. Preferably the solvent is methanol. In one 
embodiment, the compound Ila2-1 is dissolved in methanol which has been 
10 saturated with ammonia gas. In another embodiment, the compound Ila2-1 in 
methanol is treated with ammonium hydroxide in tetrahydrofuran at room 
temperature. 

NEUTRAL DISPERSION POLYMERS 
15 The neutral polymers suitable for use in the dispersions of the present 

invention are pharmaceutical^ acceptable and should be inert, in the sense that 
they do not chemically react with the drug in an adverse manner when present 
in the composition. The polymer should also have an aqueous-solubility of at 
least 0.1 mg/mL over at least a portion of the pH range of 1-8. 
2 0 The polymer is "neutral," meaning that the dispersion polymer 

possesses substantially no acidic functional groups. By "substantially no acidic 
functional groups" is meant that the number of acidic groups covalently attached 
to the polymer is less than about 0.05 milliequivalents per gram of polymer. 
Preferably, the number is less than about 0.02 millequivalents per gram of 

2 5 polymer. By "acidic groups" is meant functional groups that, when attached to 

the polymer, have pK a values in a humid or aqueous environment of about 5 or 
less. Preferably, the pK a value of the functional groups on the neutral polymer 
is greater than about 6. Thus, the neutral polymers may contain ionic groups as 
long as the groups are not acidic. 

3 0 However, for many drugs, particularly those that are also sensitive to 

basic conditions, e.g., "base-sensitive drugs," it is preferred that the neutral 
polymers be substantially nonionizable. By "substantially nonionizable" is 
meant that the number of "ionizable groups" covalently attached to the polymer 
is less than about 0.05 milliequivalents per gram of polymer and preferably less 
3 5 than about 0.02 milliequivalents per gram of polymer. "Ionizable groups" are 
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those that are at least about 10% ionized over at (east a portion of the 

re,evant PH 1 to 8 ran9e and thus such ~~ * «~ 

Theneufra,dis P ersi °nP°'ymermaybecellulosicornon-cell u lo S ic A 
» Preferred class of neulra , ce|(u(osjc dispersjon ^ ^ • 

one ester- and/or ether- .inked substituent in which the polymer has a degree of 
su s Mubon of at leas( 0 . 05 for egch substjtuent h shouid ^ je - o f 

"cLT " 0 T ,atUre ^ herein " ether - Hnked SU6StitUentS - **- P*r to 
ce.lu.ose as the moiety attached to the ether group; for example, "methy, 

cellulose" has a methyl moiety ether-linked to the polymer. In contrast 
ester-linked substituents are recited after "cellulose" as the carboxylate' for 
example "ceHulose acetate" has an acetate moiety ester-linked tol polymer 
It should also be noted that a polymer name such as "celMose acetate ' 
borate" refers to any of the fami.y of cel.u.osic po-ymers that have acetate and 
butyrate groups attached via ester linkages to a significant fraction of the 
ce.lu.osic polymer's hydroxy, groups. Generally, the degree of substitution of 
each subsbtuent group can range from about 0.05 to 2.9 as long as the other 
cntena of the polymer are met. "Degree of substitution" refers to the average 
number of the three hydroxy* per saccharide repeat unit on the cellulose chain 
that have been substituted. For example, if a., of the hydroxyls on the cellulose 
cham have been butyrate substituted, the butyrate degree of substitution is 3 
Also Inc .uded within each polymer family type are ce„u.osic polymers that have 
add,t IO nal substituents added in relatively small amounts that do not 
substantially alter the performance of the polymer. 

Polymer substituents may be either non-ionizable or ionizable; however 
the ,on,zab.e groups may not be acidic groups. Exemplary ether-linked non- 
•onizable substituents include: alky, groups, such as methy,. ethyl, propyl, buty. 
etc.; hydroxy alkyl groups such as hydroxymethyl. hydroxyethyl. hydroxypropyl ' 
etc.; and aryl groups such as phenyl. Exemplary ester-linked non-ionizable 
groups include: alkylate groups, such as acetate, propionate, butyrate. etc • and 
arylate groups such as P heny.ate. However, when ester-linked non-ionizable 
groups are included, the polymer may need to include a sufficient amount of a 
hydrophilic substituent so that the polymer has at least some water solubility at 
any physiologically relevant pH of from 1 to 8. In the case of neutral dispersion 
polymers, such hydrophilic substituents may consist of non-acidic ionizable 
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groups such as amino-functionalized groups or phenolate groups. In the case 
of non-ionizable neutral dispersion polymers, such hydrophilic groups are 
non-ionizable substituents such as alcohol, ether or ester groups. 

Exemplary neutral non-ionizable cellulosic polymers that may be used to 
5 form the dispersion include: hydroxypropyl methyl cellulose acetate, 

hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, 
hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and hydroxyethyl 
ethyl cellulose. 

Exemplary neutral, but ionizable cellulosic polymers, include aminoethyl 
10 cellulose, aminoethyl cellulose acetate, hydroxypropyl amino ethyl cellulose and 
hydroxybenzyl cellulose. 

Another class of neutral dispersion polymers is non-cellulosic, neutral 
polymers. Such polymers may be either non-ionizable or ionizable. Exemplary 
non-ionizable, neutral polymers include vinyl polymers and copolymers having 
15 substituents of hydroxyl, alkylacyloxy, and cyclicamido. Exemplary 
non-cellulosic, neutral polymers include hydroxyethyl methacrylate, 
polyvinylhydroxyethyl ether, polyethylene glycol, and polyoxyethylene- 
polyoxypropylene block copolymers also known as poloxamers. 

Exemplary ionizable neutral polymers include amine-functionalized 

2 0 polyacrylates and polymethacrylates, some of which are also sold as 

EUDRAGITS manufactured by Rohm Tech Inc., and neutral proteins. 

A preferred subset of neutral polymers are those that are also 
concentration-enhancing. Dispersion polymers that are both neutral and also - 
concentration-enhancing are generally amphiphilic in that they possess 
25 substituents that are relatively hydrophobic and substituents that are relatively 
hydrophilic. 

Amphiphilic cellulosics may be prepared by substituting the cellulose at 
any or ail of the 3 hydroxyl substituents present on each saccharide repeat unit 
with at least one relatively hydrophobic substituent. Hydrophobic substituents 

3 0 may be essentially any substituent that, if substituted to a high enough level or 

degree of substitution, can render the cellulosic polymer essentially aqueous 
insol- uble. Hydrophilic regions of the polymer can be either those portions that 
are relatively unsubstituted, since the unsubstituted hydroxyls are themselves 
relatively hydrophilic, or those regions that are substituted with hydrophilic 
3 5 substitu- ents. Examples of hydrophobic substitutents include ether-linked alkyl 
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as acetate, propionate, butyrate. etc.; and ether- and/or ester-linked L 

h 9 z:;r : phen * * ° r ~- » — " a * 

hyd o P h,, lc ™y consts, of non^cidic ion*ab,e groups such as 

5 am,no-funct,ooalized groups o, phenolate groups, tn the case of n 

-.rat dispel powers, sue, hydmphil. ^ ZZZ" 
substttuerts such as alcohot. ether or ester groups 

Exemplary amphiphilic polymers include non-ionizaht. ..,„ , 

meth , cellulose ^z^: :r su * 

0 ^-^^^'einon^dlolonlzabtecellulosiossuchasaroethy, 
« ulose acetate and nydroxybenzy, celuloset and non-ionizable 
non-cellulostcs such as polyvinylpyrrolidone ethyfcnefvinvl alenhn, , 
and Potyoxye^ytene-polyoxypropylene bloctt c^^^ZT" 
POtoxamers,; and ,o„*ab,e „on-ce„u,osics such JZZZ£Z? " 
PO^acrylates and poiymethac^tes. When the amphlphillc polymer ' 
-hydroxypropy, methyl cellulose. « is preyed t ha, it is provided 17JL , nat 
Possesses a dynamic viscos«y tha, is eo mPa-s or less more ZZZo 
mPa-s or less and mos, preferably between , mPa-s and 6 mPa-s when 
measured ,n a 2% weight/volume solution at 20'C 

vinvt c=n r feTCd ^ °' " eU,ral no "- rel ""^ P^ers are comprised of 
ZoZ " 3 hydr0Ph '" C - -Pea, uni, an a 

Ml ophobic. a,M- or aryl-containing repeat unit. Such neufra, viny, copolymer 
are ,em»d -amph,phi„c hydro^-funcflona, viny, copolymers.- Amphiphilic 
ZZTT*" ** " » « are bot nln- 

drugs. v,e d so„d amorphous dispersions that provide high leveis of drug 
concern^ enhancement when dosed to an aqueous enwonmen, of use 

Z ZZ may be used w,,h an> * ** - - ~ 

Dispetsions Of such copoiymers are believed to provide high 
=onoen,ra t ,on enhancements due ,o the amphiphilicity of these copolymers 
Which provide both sumden, hydrophobic groups to interact with the 
hydrophobic. to „-so,ubi,,,y drugs and also sufficient hydrophllic groups to have 
sufficient aqueous solubility for good dissolution Th.™ , pmna « 
the ~wu> ., oissoiution. The copolymenc structure of 

the amph,ph„,c hydroxyt-funoional viny, copolymers also altows their 



BNSDOCID: <WO 03OOO235A 1 J A> 



WO 03/000235 



PCT/IB02/01783 



148 

hydrophilicity and hydrophobic^ to be adjusted to maximize performance with a 

specific low-solubility drug. 

The preferred copolymers have the general structure: 

H-(CH 2 -CH) n -(CH 2 -CH) m -H 
5 I I 

A B 

wherein A and B represent "hydrophilic, hydroxyl-containing" and "hydrophobic" 
substituents, respectively, and n and m represent the average number of 
hydrophilic vinyl repeat units and average number of hydrophobic vinyl repeat 

10 units respectively per polymer molecule. Copolymers may be block 

copolymers, random copolymers or they may have structures anywhere 
between these two extremes. The sum of n and m is generally from about 50 to 
about 20,000 and therefore the polymers have molecular weights from about 
2,500 to about 1 ,000,000 daltons. 

15 The hydrophilic, hydroxyl-containing repeat units, "A," may simply be 

hydroxyl (-OH) or it may be any short-chain, 1 to 6 carbon, alkyl with one or 
more hydroxyls attached thereto. The hydroxyl-substituted alkyl may be 
attached to the vinyl backbone via carbon-carbon or ether linkages. Thus, 
exemplary "A" structures include, in addition to hydroxyl itself, hydroxymethyl, 

20 hydroxyethyl, hydroxypropyl, hydroxymethoxy, hydroxyethoxy and 
hydroxypropoxy. 

The hydrophobic substituent, "B," may simply be: hydrogen (-H), in 
which case the hydrophobic repeat unit is ethylene; an alkyl or aryl substituent 
with up to 12 carbons attached via a carbon-carbon bond such as methyl, ethyl 

25 or phenyl; an alkyl or aryl substituent with up to 12 carbons attached via an 

ether linkage such as methoxy, ethoxy or phenoxy; an alkyl or aryl substituent 
with up to 12 carbons attached via an ester linkage such as acetate, propionate, 
butyrate or benzoate. The amphiphilic hydroxyl-functional vinyl copolymers of 
the present invention may be synthesized by any conventional method used to 

30 prepare substituted vinyl copolymers. Some substituted vinyl copolymers such 
as polyvinyl alcohol/polyvinyl acetate are well known and commercially 
available. 

A particularly convenient subclass of amphiphilic hydroxyl-functional 
vinyl copolymers to synthesize are those where the hydrophobic substituent "B" 
35 comprises the hydrophilic substituent "A" to which an alkylate or arylate group is 
attached via an ester link- age to one or more of the hydroxyls of A. Such 
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copoly- mers may be synthesized by first forming the homopolymer of the 
hydrophobic vinyl repeat unit having the substi- tuent B, followed by hydrolysis 
of a portion of the ester groups to convert a portion of the hydrophobic repeat 
un.ts to hydrophilic, hydroxyl-containing repeat units having the substituent A 
> For example, partial hydrolysis of the homopolymer, polyvinyl butyrate. yields the 
copolymer. vin y ialcoho./viny.butyrate copolymer for which A is hydroxyl (-OH) 
and B is butyrate (-OOC-CH 2 .CH 2 .CH 3 ). 

For all types of copolymers, the value of n must be sufficiently large 
re.at.ve to the value of rn that the resulting copolymer is at least partially water 
soluble. Although the value of the ratio, n/m vanes depending on the identity of 
A and B. it is generally at least about 1 and more commonly about 2 or more 
The ratio n/m can be as high as 200. When the copolymer is formed by 
hydrolysis of the hydrophobic homopolymer. the relative values of n and m are 
typicaHy reported in "percent hydrolysis." which is the fraction (expressed as a 
percent) of the total repeat units of the copolymer that are in the hydrolyzed or 
hydroxyl form. The percent hydrolysis. H. is given as H - 1 00 • 

f— ) 
\n + m J 

Thus, viny.butyrate/viny.a.coho. copolymer (formed by hydrolysis of a portion of 
the butyrate groups) having a percent hydrolysis of 75% has an n/m ratio of 3 

A particularly preferred family of amphiphilic hydroxyl-functional vinyl 
copolymers are those where A is hydroxyl and B is acetate. Such copolymers 
are termed v,ny la cetate/viny.a.cohol copolymers. Some commercial grades are 
also sometimes referred to simply as polyvinylalcohol. However the true 
homopolymer. polyvinylalcohol is not amphiphilic. is almost entirely water 
.nsoluble. and is not a part of this invention. Preferred viny.acetate/viny.a.coho. 
copdymers are those where H is between about 67% and 99.5%. or n/m has a 
value between about 2 and 200. The preferred average molecular weight is 
between about 2500 and 1 .000.000 daltons and more preferab«y between about 
3000 and about 100.000 daltons. 

In order to form dispersions that have a high level of concentration and 
b.oava,lability enhancement, it is important that the identity of A and B the n/m 
value, and average molecular weight be chosen such that the polymers are 
sufficently hydrophobic that they strongly interact with the hydrophobic low- 
solubility drug and yet are still significantly water soluble. Typically good results 
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are obtained when the aqueous solubility of the copolymer at 37°C is between 
about 0.04 and 10.0 wt% and preferably between about 0.1 and 2.0 wt%. 

While specific polymers are discussed as being suitable for use in the 
compositions of the present invention, blends of such polymers may also be 
, 5 suitable. Thus the term "polymer" is intended to include blends of polymers in 
addition to a single species of polymer. 

CONCENTRATION ENHANCEMENT 
t*- ;. : ,As described above, it is often preferred that the neutral dispersion 
polymer is also concentration-enhancing. The neutral concentration-enhancing 
10 dispersion polymers improve the concentration of a low-solubility drug in a use 
environment, and thereby preferably improve bioavailability of the drug. 

The term "concentration-enhancing" means that the polymer is present 
in a sufficient amount in the composition so as to improve the coricentration of 
the drug in a use environment relative to a control composition free from the 
15 concentration-enhancing polymer. As used herein, a "use environment" can be 
either the in vivo environment of the Gl tract, subdermal, intranasal, buccal, 
intrathecal, ocular, intraaural, subcutaneous spaces, vaginal tract, arterial and 
venous blood vessels, pulmonary tract or intramuscular tissue of an animal, 
such as a mammal and particularly a human, or the in vitro environment of a 

2 0 test solution, such as phosphate buffered saline (PSB) or a Model Fasted 

Duodenal (MFD) solution. Concentration enhancement may be determined 
through either in vitro dissolution tests or through in vivo tests. It has been 
determined that enhanced drug concentration in in vitro dissolution tests in 
Mode! Fasted Duodenal (MFD) solution or Phosphate Buffered Saline (PBS) is 
25 a good indicator of in vivo performance and bioavailability. An appropriate PBS 
solution is an aqueous solution comprising 20 mM sodium phosphate 
(Na 2 HP0 4 ). 47 mM potassium phosphate (KH 2 P0 4 ), 87 mM NaCl, and 
0.2 mM KCI, adjusted to pH 6.5 with NaOH. An appropriate MFD solution is the 
same PBS solution wherein additionally is present 7.3 mM sodium taurocholic 

3 0 acid and 1.4 mM of 1-palmitoyl-2-oleyl-sn-glycero-3-phosphocholine. In 

particular, a composition containing a concentration-enhancing polymer may be 
. dissolution-tested by adding it to MFD or PBS solution and agitating to promote 
dissolution. 

In one aspect, a composition containing a concentration-enhancing 
3 5 polymer of the present invention provides a Maximum Drug Concentration 
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(MDC) that is at least 1 .25-fold the MDC provided by a control composition. In 
other words, if the MDC provided by the control composition is 100 ug/mL, then 
a composition of the present invention containing a concentration-enhancing 
polymer provides an MDC of at least 125 Og/mL. More preferably, the MDC of 
drug achieved with the compositions of the present invention are at least 2-fold, 
even more preferably at least 3-fold, and most preferably at least 10-fold that of 
the control composition. 

The appropriate control composition depends on whether a dispersion 
polymer is being tested, or whether a composition comprised of a mixture of a 
dispersion and concentration-enhancing polymer is being tested. Where the 
composition is simply the dispersion itself, and the dispersion polymer is being 
tested to determine whether it is a concentration-enhancing polymer, the control 
composition is conventionally the undispersed drug alone (e.g.. typically, the 
crystalline drug alone in its most thermodynamically stable crystalline form, or in 
cases where a crystalline form of the drug is unknown, the control may be the 
amorphous drug alone) or the drug plus a weight of inert diluent equivalent to 
the weight of polymer in the test composition. By inert is meant that the diluent 
is not concentration-enhancing. Where the composition is comprised of a 
mixture of a dispersion and additional concentration-enhancing polymer, the 
control composition is the dispersion alone without any additional concentration- 
enhancing polymer. 

Alternatively, the compositions containing concentration-enhancing 
polymers of the present invention provide in an aqueous use environment a 
concentration versus time Area Under The Curve (AUC), for any period of at 

2 5 least 90 minutes between the time of introduction into the use environment and 

about 270 minutes following introduction to the use environment that is at least 
1.25-fold that of an appropriate control composition. More preferably, the AUC 
achieved with the compositions of the present invention are at least 2-fold, more 
preferably at least 3-fold, and most preferably at least 10-fold that of a control 

3 0 composition. 

Alternatively, the compositions of the present invention containing 
concentration-enhancing polymers, when dosed orally to a human or other 
animal, provide an AUC in drug concentration in the blood plasma or serum that 
is at least 1.25-foid that observed when an appropriate control composition is 
3 5 dosed. Preferably, the blood AUC is at least 2-fold, more preferably at least 
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3-fold, that of an appropriate control composition. Thus, the compositions that, 
when evaluated, meet either the in vitro or the in vivo, or both, performance 
criteria are a part of this invention. 

A typical in vitro test to evaluate enhanced drug concentration can be 
5 conducted by (1) administering with agitation a sufficient quantity of test 

composition (for example, the dispersion of the low-solubility drug and neutral 
polymer) in a test medium, such that if all of the drug dissolved, the theoretical 
concentration of drug would exceed the equilibrium concentration of the drug by 
a factor of at least 2; (2) adding an appropriate amount of control composition to 

10 an equivalent amount of test medium; and (3) determining whether the 

measured MDC and/or AUC of the test composition in the test medium is at 
least 1 .25-fold that provided by the control composition. The concentration of 
dissolved drug is typically measured as a function of time by sampling the test 
medium and plotting drug concentration in the test medium vs. time so that the 

15 MDC and/or AUC can be ascertained. In conducting such a dissolution test, the 
amount of test composition or control composition used is an amount such that 
if al) of the drug dissolved, the drug concentration would be at least 2-fold to 
100-fold that of the solubility (that is, the equilibrium concentration), of the drug. 
For some dispersions of a very low-solubility drug and neutral polymer, it may 

2 0 be necessary to administer an even greater amount of the dispersion to 
determine the MDC. 

To avoid drug particulates which would give an erroneous determination, 
the test solution is either filtered or centrifuged. "Dissolved drug" is typically 
taken as that material that either passes a 0.45 pm syringe filter or, 

2 5 alternatively, the material that remains in the supernatant following 

centrifugation. Filtration can be conducted using a 13 mm, 0.45 pm 
polyvinylidine difluoride syringe filter sold by Scientific Resources under the 
trademark TITAN®. Centrifugation is typically carried out in a polypropylene 
microcentrifuge tube by centrifuging at 13,000 G for 60 seconds. Other similar 

3 0 filtration or centrifugation methods can be employed and useful results obtained. 

For example, using other types of microfilters may yield values somewhat 
higher or lower (±10-40%) than that obtained with the filter specified above but 
will still allow identification of preferred dispersions. It is recognized that this 
definition of "dissolved drug" encompasses not only monomeric solvated drug 
35 molecules but also a wide range of species such as polymer/drug assemblies 
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that have submicron dimensions such as drug aggregates, aggregates of 
mixtures of polymer and drug, micelles, polymeric micelles, colloidal particles or 
nanocrystals. polymer/drug complexes, and other such drug-containing species 
that are present in the filtrate or supernatant in the specified dissolution test 

Alternatively, the concentration-enhancing polymer results in improved 
bioavailability. Reiative bioavai.abi.ity of the drug in the compositions of the 
present invention can be tested in vivo in animate or humans using conventiona. 
methods for making such a determination. An in vivo test, such as a crossover 
study, may be used to determine whether a composition provides an enhanced 
1 0 reiative bioavailabiiity compared with a control. In an in vivo crossover study a 
"test composition" of drug and concentration-enhancing polymer is dosed to ha.f 
a group of test subjects and. after an appropriate washout period (e g one 
week) the same subjects are dosed with a "control composition" that comprises 
an equiva.ent quantity of drug as the "test composition." The other half of the 
15 group is dosed with the control composition first, followed by the test 

composition. The relative bioavailability is measured as the concentration in the 
blood (serum or plasma) versus time area under the curve (AUG) determined 
for the test composition divided by the AUG in the blood provided by the control 
composition. Preferably, this test/control ratio is determined for each subject 
2 0 and then the ratios are averaged over all subjects in the study in vivo 
determinations of AUC can be made by plotting the serum or plasma 
concentration of drug along the ordinate (y-axis) against time along the abscissa 
(x-ax.s). Generally, the values for AUC represent a number of values taken 
from all of the subjects in a patient test population averaged over the entire test 
25 population. 

A preferred embodiment of the invention is one in which the relative 
bioavailability of the test composition is at least 1 .25 relative to a control 
composition as described above. (That is. the AUC in the blood provided by the 
test composition is at least 1.25-fold the AUC provided by the control 
3 0 composition.) An even more preferred embodiment of the invention is one in 
wh,ch the relative bioavailability of the test composition is at least 2 0 more 
preferably at least 3, relative to a control composition of the drug but with no 
polymer present, as described above. The determination of AUCs is a well- 
known procedure and is described, for example, in Welling, "Pharmacokinetics 
5 Processes and Mathematics," ACS Monograph 185 (1986). 
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Often the enhancement in drug concentration or relative bioavailability 
that is observed increases as the drug:polymer ratio decreases from a value of 
about 1 (50 wt% drug) to a value of about 0.1 1 (10 wt% drug). The 
drug:polymer ratio that yields optimum results varies from drug to drug and is 
5 best determined in in vitro dissolution tests and/or in vivo bioavailability tests. 
However, the amount of polymer that can be used in a dosage form is often 
limited by the total mass requirements of the dosage form. For example, when 
oral dosing to a human is desired, at low drug-to-polymer ratios the total mass 
of drug and polymer may be unacceptably large for delivery of the desired dose 
10 in a single tablet or capsule. Thus, it is often necessary to use drug-to-polymer 
ratios that are less than optimum in specific dosage forms to provide a sufficient 
drug dose in a dosage form that is small enough to be easily delivered to a use 
environment. 

1 5 IMPROVED CHEMICAL STABILITY 

When the compositions of the present invention comprise dispersions of 
acid-sensitive drug and neutral polymer(s), such compositions provide improved 
chemical stability of the drug relative to a control composition comprised of an 
equivalent quantity of drug dispersed in an acidic dispersion polymer. The 

2 0 acidic dispersion polymer used in the control composition may be any polymer 

suitable for determining whether the drug is acid-sensitive that meets the 
definition of an "acidic polymer." Convenient acidic dispersion polymers for use 
in the control composition include HPMCAS, CAP and HPMCP. A composition 
of the present invention will meet the chemical stability requirements discussed 
25 below relative to at least one control dispersion of drug and either HPMCAS, 
HPMCP. or CAP. 

A relative degree of improvement in chemical stability of an acid- 
sensitive drug in a test composition may be determined by taking the ratio of the 
degree of degradation of the drug in a control composition and the degree of 

3 0 degradation of the drug in a test composition under the same storage conditions 

for the same storage time period. The test composition is simply the 
composition of acid-sensitive drug, neutral polymer and optional additional 
excipients of the present invention. The control composition is the same as the 
test composition with the exception that an acidic dispersion polymer (that is, 
3 5 either HPMCAS, HPMCP or CAP) replaces the neutral dispersion polymer. For 
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example, where the degree of degradation of a drug in a test composition 
comprised of an acid-sensitive drug and a neutral polymer is 1 wt%, and the 
degree of degradation of a control composition comprised of an equivalent 
quantity of drug and HPMCAS is 5 wt%, the relative degree of improvement is 5 
5 wt%/1 wt% equals 5.0. For dispersions of acid-sensitive drugs and neutral 

polymers of the present invention, the relative degree of improvement is at least 
1 .25. Preferably, the relative degree of improvement is at least 3, more 
preferably at least 5, and even more preferably at least 10. In fact, some 
compositions of the present invention may achieve a relative degree of 
10 improvement greater than 100. 

The particular storage conditions and time of storage may be chosen as 
convenient depending on the degree of acid-sensitivity of the drug, the 
particular acidic polymer used in the control dispersion, and the ratio of drug to 
polymer in the dispersion. Where the drug is particularly acid-sensitive, or 
15 where the dispersion has a low ratio of drug to polymer, then shorter storage 
time periods may be used. Where the rate of drug degradation is linear, the 
relative degree of improvement will be independent of the storage time. 
However, where the rate of drug degradation is non-linear under controlled 
storage conditions, the stability test used to compare the test dispersion with the 
20 control dispersion is preferably chosen such that the degree of degradation is 
sufficiently large that it may be accurately measured. Typically, the time period 
is chosen so as to observe a degree of degradation in the control composition of 
at least 0.1 wt% to 0.2 wt%. However, the time period is not so long that the 
ratio of drug to polymer changes substantially. Typically, the time period is such 
25 that the observed degree of degradation for the test composition is less than 

50 wt% and preferably less than 20 wt%. When rate of drug degradation in the 
control composition is relatively slow, the test is preferably conducted over a 
long enough period of time under controlled storage conditions to allow a 
meaningful comparison of the stability of the test dispersion with the control 
3 0 dispersion. 

A stability test which may be used to test whether a dispersion meets the 
chemical stability criteria described above is storage of the test dispersion and 
the control dispersion for six months at 40°C and 75% RH. A relative degree of 
improvement may become apparent within a shorter time, such as three to five 
3 5 days, and shorter storage times may be used for some very acid-sensitive 



BNSDOCID: <WO. 



> 0300023SA 1 _IA> 



WO 03/000235 



PCT/EB02/01783 



156 

drugs. When comparing dispersions under storage conditions which 
approximate ambient conditions, e.g., 30°C and 60% RH, the storage period 
may need to be several months up to two years. 

In addition, it is preferred that the dispersions comprising acid-sensitive 
5 drug and neutral polymer(s) result in drug stability such that the acid-sensitive 
drug has a degree of degradation of less than about 2 wt%, more preferably 
less than about 0.5 wt%, and most preferably less than about 0.1 wt% when 
stored at 40°C and 75% RH for six months, or less than 2 wt%, more preferably 
0.5 wt%, and more preferably 0.1 wt%, when stored at 30°C and 60% RH for 

10 one year. Nevertheless, the compositions of the present invention may have a 
degree of degradation that is much greater than the preferred values, so long as 
the dispersion achieves the degree of improvement relative to a control 
composition as described above. 

PREPARATION OF DISPERSIONS 

15 Dispersions of the drugs and neutral dispersion polymer may be made 

according to any known process which results in at least a "major portion" 
(meaning at least 60 wt%) of the drug being in the amorphous state. Such 
processes include mechanical, thermal and solvent processes. Exemplary 
mechanical processes include milling and extrusion; melt processes include 

2 0 high temperature fusion, solvent modified fusion and melt-congeal processes; 

and solvent processes include non-solvent precipitation, spray coating and 
spray-drying. See, for example, U.S. Patent No. 5,456,923 and U.S. Patent No. 
5,939,099 which describe formation of dispersions via extrusion processes; U.S. 
Patent No. 5,340,591 and U.S. Patent No. 4,673.564 which describe forming 
25 dispersions by milling processes; and U.S. Patent No. 5,707,646 and U.S. 
Patent No. 4,894,235 which describe the formation of dispersions via 
melt/congea! processes, the disclosures of which are incorporated by reference. 

While the drug in its pure state may be crystalline or amorphous, at least 
a major portion of the drug in the dispersion is amorphous. By "amorphous" is 

3 0 meant simply that the drug is in a non-crystalline state. As used herein, the 

term "a major portion" of the drug means that at least 60% of the drug in the 
dispersion is in the amorphous form, rather than the crystalline form. In general, 
a drug is more reactive in its amorphous state relative to its crystalline state and 
so the need to use a neutral dispersion polymer to prevent degradation of acid- 
3 5 sensitive drug increases as the fraction of drug in the amorphous state 



BNSDOCID: <WO 03000235A 1 J A> 



WO 03/000235 



PCT/IB02/01783 



increases. It has also been found that the aqueous concentration of the drug in 
a use environment tends to improve as the fraction of drug present in the 
amorphous state in the dispersion increases. Accordingly, a "major portion" of 
the drug in the dispersion is amorphous and preferably the drug in the 
5 dispersion is substantially amorphous. As used herein, a "major portion" and 
"substantially amorphous" mean that the amount of the drug in crystalline form 
does not exceed about 40 wt% and about 25 wt%, respectively. More 
preferably, the drug in the dispersion is "almost completely amorphous," 
meaning that the amount of drug in the crystalline form does not exceed 10 

10 wt%. Amounts of crystalline drug may be measured by powder X-ray 

diffraction, Scanning Electron Microscope (SEM) anatysis, differential scanning 
calorimetry (DSC), or any other standard quantitative measurement. 

The amorphous drug can exist as a pure phase, as a solid solution of 
drug homogeneously distributed throughout the polymer or any combination of 

15 these states or those states that lie intermediate between them. In cases where 
the drug is a low-solubility drug and concentration or bioavailability 
enhancement is desired, the dispersion is preferably "substantially 
homogeneous" so that the amorphous drug is dispersed as homogeneously as 
possible throughout the polymer. Dispersions of the present invention that are 

2 0 substantially homogeneous generally are more physically stable and have 

improved concentration-enhancing properties and. in turn improved 
bioavailability, relative to nonhomogeneous dispersions. As used herein, 
"substantially homogeneous" means that the drug present in relatively pure 
amorphous domains within the solid dispersion is relatively small, on the order 
25 of less than 20%, and preferably less than 1 0% of the total amount of drug. 

While the dispersion may have some drug-rich domains, it is preferred 
that the dispersion itself have a single glass transition temperature (T Q ) which 
demonstrates that the dispersion is substantially homogeneous. This contrasts 
with a simple physical mixture of pure amorphous drug particles and pure 

3 0 amorphous polymer particles which generally display two distinct T g s, one that 

of the drug and one that of the polymer. T g as used herein is the characteristic 
temperature where a glassy material, upon gradual heating, undergoes a 
relatively rapid (e.g., 10 to 100 seconds) physical change from a glass state to a 
rubber state. Almost completely amorphous, substantially homogeneous 
3 5 dispersions may be made by any of the processes discussed above. 
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To obtain the maximum level of concentration and bioavailability 
enhancement, particularly upon storage for long times prior to use, it is 
preferred that the drug remain, to the extent possible, in the amorphous state. 
The inventors have found that this is best achieved when the glass-transition 
5 temperature, T g , of the amorphous dispersion is substantially above the storage 
temperature of the dispersion. In particular, it is preferable that the T g of the 
amorphous dispersion is at least 40°C and preferably at least 60°C. Since the 
T g is a function of the water content of the dispersion which in turn is a function 
of the RH to which the dispersion is exposed, these T g values refer to the T g of 

10 the dispersion containing water in an amount that is in equilibrium with the RH 
equivalent to that found during storage. For those aspects of the invention in 
which the dispersion is a solid, substantially amorphous dispersion of drug in 
the dispersion polymer and in which the drug itself has a relatively low T g (about 
70°C or less) it is preferred that the dispersion polymer have a T g of at least 

15 40°C, preferably at least 70°C and more preferably greater than 100°C. 

Exemplary high T g polymers include hydroxypropyl cellulose and hydroxypropyl 
methyl cellulose. Since conversion of amorphous drug to the crystalline state is 
related to the relative values of (1) the T 0 of the dispersion (at the storage RH) 
and (2) the storage temperature, solid amorphous dispersions of the present 

2 0 invention may tend to remain in the amorphous state for longer periods when 

stored at relatively low temperatures and low relative humidities. In addition, 
packaging of such dispersions so as to prevent absorption of water or inclusion 
of a water absorbing material such as a dessicant to also prevent or retard 
water absorption can lead to a higher T g during storage, thereby helping to 
25 retain the amorphous state. Likewise, storage at lower temperatures can also 
improve the retention of the amorphous state. 

Turning now to particular methods, when either the neutral polymer or 
the drug has a relatively low melting point, typically less than about 200°C and 
preferably less than about 160°C, extrusion or melt-congeal processes that 

3 0 provide heat and/or mechanical energy are often suitable for forming almost 

completely amorphous dispersions. Often, when the drug has significant 
solubility in the dispersion material, such methods may also make substantially 
homogeneous dispersions. For example, 10 wt% drug and 90 wt% polyvinyl 
pyrrolidone (PVP) may be dry blended, with or without the addition of water, and 
35 the blend fed to a twin-screw extrusion device. The processing temperature 
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5 process^ temperature that deduces a satisfactory dispersion (elmos, 
compter amotphous and substantial* homogeneous) is chosen 

A method forfonming dispersions that Is often preferred is "solvent 
processtng.- which consists of dissolution of the drug and one or more neutra, 
Polymers ,„ a common solvent. The term -sotvenr * used broadly anTi 11 

zztr^ - simui,aneouay diss ° ,ve i * - *• « - 

After bod, the drug and polymers) have been dissolved, the solvent is 
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ponton of m. dnug being amorphous. Preferably, removal of the solven is rap* 
and results in a sotid dispersion which is substanhatly homogeneous In 
substantially homogeneous dispersions, the drug is dispersed as 
homogeneously as poss«e throughout the polymer and can be though, of as a 
sol,d S olu«ono,drugdispe re edin,he P o*mer,s,. When me resuthng 
dtspersion constitutes a sotid solution of drug in pplyme, „ « spersi „ n be 
themtodynamically stable, meaning the, me op„cen,ra,ion o, drug ,„ the 
polymer is a, or below its equilibdum value, or « may be considered e 
supersaturated solid sotubon where the drug conoen,ra,ion in me dispersion 
polymer(s) is above its equilibrium value. 

The solvent may be removed through the process of spray-drying The 
term spray-drying is used conventionally and broadly refers to processes 
•nvolving breaking up , iquid mixtures into smaJ| (atomj2a ^ 

ra Pl d.y removing solvent from the mixture in a container (spray-drying 
apparatus) where there is a strong driving force for evaporation of solvent from 
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the droplets. The strong driving force for solvent evaporation is generally 
provided by maintaining the partial pressure of solvent in the spray-drying 
apparatus well below the vapor pressure of the solvent at the temperature of the 
drying droplets. This is accomplished by either (1) maintaining the pressure in 
5 the spray-drying apparatus at a partial vacuum (e.g., 0.01 to 0.50 atm); 

(2) mixing the liquid droplets with a warm drying gas; or (3) both. In addition, at 
least a portion of the heat required for evaporation of solvent may be provided 
by heating the spray solution. - c . 5 -... 

Solvents suitable for spray-drying can be any organic compound in 

10 which the drug and polymer are mutually soluble. Preferably, the solvent is also 
volatile with a boiling point of 150°C or less. In addition, the solvent should 
have relatively low toxicity and be removed from the dispersion to a level that is 
acceptable according to The International Committee on Harmonization (ICH) 
guidelines. Removal of solvent to this level may require a processing step such 

15 as tray-drying or fluidized-bed drying subsequent to the spray-drying or spray- 
coating process. Preferred solvents include alcohols such as methanol, 
ethanol, n-propanol, iso-propanol, and butanol; ketones such as acetone, 
methyl ethyl ketone and methyl iso-butyl ketone; esters such as ethyl acetate 
and propylacetate; and various other solvents such as acetonitrile, methylene 

2 0 chloride, toluene, and 1,1,1-trichloroethane. Lower volatility solvents such as 
dimethyl acetamide or dimethylsulfoxide can also be used. Mixtures of 
solvents, such as 50% methanol and 50% acetone, can also be used, as can 
mixtures with Water as long as the polymer and drug are sufficiently soluble to 
make the spray-drying process practicable. In particular, when the neutral 

2 5 polymer is relatively hydrophilic such as hydroxypropyl methyl cellulose 

(HPMC), or certain amphiphilic hydroxyl-functional vinyl copolymers, it is often 
preferred to use a mixture of an organic solvent and water to ensure that both 
drug and polymer are simultaneously soluble. 

Generally, the temperature and flow rate of the drying gas is chosen so 

3 0 that the polymer/drug-solution droplets are dry enough by the time they reach 

the wall of the apparatus that they are essentially solid, and so that they form a 
fine powder and do not stick to the apparatus wall. The actual length of time to 
achieve this level of dryness depends on the size of the droplets. Droplet sizes 
generally range from 1 Dm to 500 Dm in diameter, with 5 to 200 Om being more 
3 5 typical. The large surface-to-volume ratio of the droplets and the large driving 
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force for evaporation of solvent leads to actual drying times of a few seconds or 
less, and more typically less than 0.1 second. This rapid drying is often critical 
to the particles maintaining a uniform, homogeneous dispersion instead of 
separating into drug-rich and polymer-rich phases. As above, to get large 
enhancements in concentration and bioavailability it is often necessary to obtain 
as homogeneous of a dispersion as possible. Solidification times should be 
less than 100 seconds, preferably less than a few seconds, and more preferably 
less than 1 second. In general, to achieve this rapid solidification of the 
drug/polymer solution, it is preferred that the size of droplets formed during the 
spray-drying process are less. than about 500 Dm in diameter, and preferably 
less than about 300 Dm. The resultant solid particles thus formed are generally 
less than about 300 Dm in diameter. 

Following solidification, the solid powder typically stays in the spray- 
drying chamber for about 5 to 60 seconds, further evaporating solvent from the 
1 5 solid powder. The final solvent content of the solid dispersion as it exits the 
dryer should be low, since this reduces the mobility of drug molecules in the 
dispersion, thereby improving its stability. Generally, the solvent content of the 
dispersion as it leaves the spray-drying chamber should be less than about 
10 wt% and preferably less than about 3 wt%. In some cases, it may be 
preferable to spray a solvent or a solution of a polymer or other excipient into 
the spray-drying chamber to form granules, so long as the dispersion is not 
adversely affected. 

Spray-drying processes and spray-drying equipment are described 
generally in Perry's Chemical Engineers' Handbook, Sixth Edition (R. H. Perry. 
D. W. Green. J. O. Maloney. eds.) McGraw-Hill Book Co. 1984. pages 20-54 to 
20-57. More details on spray-drying processes and equipment are reviewed by 
Marshall "Atomization and Spray-Drying," 50 Chem. Eng. Prog. Monogr Series 
2(1954). 

The solid amorphous dispersions formed from a low-solubility drug and 
an amphiphilic hydroxyl-functional vinyl copolymer are preferably almost 
completely amorphous and substantially homogenous. Such almost completely 
amorphous, substantially homogenous dispersions are generally more 
physically stable (that is, resist phase separation or crystallization upon 
storage), and show higher levels of concentration enhancement. As with the 
dispersions of other embodiments of the invention, such dispersions may in 
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principle be formed by any known process, including mechanical, thermal and 
solvent processes. However, "solvent processing" is preferred for forming 
dispersions of amphiphiiic hydroxyl-functional vinyl copolymers because when 
properly performed, solvent processing tends to produce dispersions in which 
5 the drug is almost completely amorphous and in which the dispersion is 
substantially homogeneous. 

In order to achieve such preferred dispersions, a copolymer type and 
solvent must be chosen to yield a solution in which the amphiphiiic, hydroxyl- 
functional vinyl copolymer and low-solubility drug are both soluble and 
10 preferably highly soluble. Preferably, both the copolymer and low-solubility drug 
each have solubilities in the solvent at 37°C of at least 0.5 wt% and preferably 
at least 2.0 wt% and more preferably at least 5.0 wt%. 

In order to have the drug and copolymer both have such high solubilities 
in the solvent while the polymer is also sufficiently soluble in aqueous solution, 
15 the polymer molecular weight must generally not be too high and the polymer 
must have the correct n/m values. For example it has been found that for 
vinylacetate/vinylalcohol copolymers that n/m values are preferably between 
about 2 and 100 and molecular weights are preferably less than about 50,000 
daltons. 

20 In addition, the solvent is preferably chosen such that the lesser of either 

(1) the polymer solubility or (2) the product of the drug solubility and the ratio of 
the polymer to drug in the final dispersion, is high and is preferably maximized. 
To achieve this, it is often desirable to use blends of two or more solvents. In 
particular, a blend of water and an organic solvent is often preferred. 

2 5 Exemplary preferred solvents are mixtures of water and alcohols such as 

methanol, ethanol, n-propanol, iso-propanol and the isomers of butanol. 

In addition it is preferable for the solvent processing to be conducted 
such that solvent is removed rapidly so that the polymer-drug solution solidifies 
rapidly. Thus solvent processes such as spray-coating and spray-drying are 

3 0 preferred. 

In addition, to achieve rapid solvent removal, and to keep the residual 
solvent level in the dispersion low (preferably less than about 5 wt%), a 
relatively volatile solvent is chosen. Preferably the boiling points of the solvents 
are less than about 150°C and more preferably less than about 125°C. When 
3 5 the solvent is a mixture of solvents, up to about 40% of the solvent may 
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comprise a low volatility solvent: When the dispersion polymer is a 
vinylacetate/vinylalcohol copolymer of the preferred type described earlier, 
preferred solvents include mixtures of methanol and water. 

Returning to dispersions generally, the amount of polymer relative to the 
amount of drug present in the dispersions of the present invention depends on 
the drug and polymer and may vary widely from a drug-to-polymer weight ratio 
of from 0.01 to about 4 (e.g., 1 wt% drug to 80 wt% drug). However, in most 
cases it is preferred that the drug-to-polymer ratio is greater than about 0.05 
(4.8 wt% drug) and less than about 2.5 (71 wt% drug). 

In addition to the drug and polymer(s), the dispersions of the present 
invention may include optional additional ingredients. One optional additional 
ingredient is a buffer. Buffers suitable for use in the dispersions of the present 
invention are preferably basic. Buffers are particularly preferred for dispersions 
of neutral polymers and drugs that have a high degree of acid-sensitivity. The 
buffers may reduce the risk of drug degradation due to the presence of acidic 
species in the dispersion, elsewhere in the composition, or acidic or basic 
species formed during storage. The compositions preferably provide improved 
chemical stability relative to dispersions that are free from the buffer. 

Exemplary buffers that may be used in the dispersions of the present 
invention include sodium acetate, ammonium acetate, sodium carbonate, 
sodium bicarbonate, disodium hydrogen phosphate and trisodium phosphate. It 
is generally preferred- that the buffer be chosen such that it maintains the pH at 
the optimum value during storage to minimize degradation reactions. For most 
acid-sensitive drugs, the preferred pH value is greater than about 6. Since 
many dispersion polymers such as cellulosics are also base-sensitive, it is 
generally preferred that the buffer be chosen to maintain the dispersion pH 
between about 6 and 10. In cases where the acid-sensitive drug is also a 
base-sensitive drug, it is often preferred to maintain the dispersion pH between 
about 6 and about 8. To accomplish this, it is sometimes desirable for the buffer 
to be a blend of protonated and deprotonated material, where the pK a of the 
protonated material is near the desired dispersion pH. Such buffers may 
comprise from 0.1 to 20 wt% of the dispersion. 

Alternatively, the dispersion may include basic excipients such as 
mono-, di- or tri-ethanolamine, or glucoseamine, which may comprise from 0.1 
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to 20 wt% of the dispersion. Such basic excipients may be used to control the 
dispersion pH as described above. 

MIXTURES OF DISPERSIONS AND 
CONCENTRATION-ENHANCING POLYMER 
5 A separate embodiment of the invention comprises a combination of 

(1) a dispersion of an acid-sensitive, low-solubility drug and neutral dispersion 
polymer(s) and (2) a second polymer that is concentration-enhancing. The 
dispersion is free from at least a portion of the second polymer, and is 
preferably substantially free from the second polymer. By "substantially free" is 
10 meant that the dispersion and the second polymer are not mixed at the 

molecular level to form a dispersion containing the second polymer. While a 
small amount of the second polymer may be incorporated into the dispersion as 
a result of processing, nevertheless the drug in the dispersion meets the 
chemical stability requirements discussed above for dispersions of acid- 
15 sensitive drugs and neutral polymers notwithstanding the presence of the 

second polymer in the composition. The neutral dispersion polymer optionally 
may also be concentration-enhancing. 

The compositions of this aspect of the present invention are generally 
physical combinations comprising the dispersion and the second polymer. 

2 0 "Combination" as used herein means that the dispersion and second polymer 

may be in physical contact with each other or in close proximity but without the 
necessity of being physically mixed at the molecular level (i.e., a dispersion). 
The dispersion and concentration-enhancing polymer may be in different 
regions of the composition. For example, the solid composition may be in the 
25 form of a multi-layer tablet, as known in the art, wherein one or more layers 
comprises the dispersion and one or more different layers comprises the 
second polymer. Yet another example may constitute a coated tablet wherein 
either the dispersion or the second polymer or both may be present in the tablet 
core and the coating may comprise the second polymer. Alternatively, the 

3 0 combination can be in the form of a simple dry physical mixture wherein both 

the dispersion and the second polymer are mixed in particulate form and 
wherein the particles of each, regardless of size, retain the same individual 
physical properties that they exhibit in bulk. Any conventional method used to 
mix the dispersion and second polymer together such as physical mixing and 
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dry or wet granulation, which does not convert the dispersion and the second 

polymer to another molecular dispersion, may be used. 

Alternatively, the dispersion and second polymer may be 

co-administered, meaning that the dispersion may be administered separately 
• from, but within the same genera, time frame as. the second poiyme, Thus a 

dispersion may. for examp.e. be administered in its own dosage form which is 
taken at approximately the same time as the second poiymer which is in a 
separate dosage form. If administered separately, it is generally preferred to 
administer both the dispersion and the second poiymer within 60 minutes of 
each other, so that the two are present tpgether in the use environment. When 
not administered approximately simultaneously (e.g.. within a minute or two of 
each other), the second polymer is preferably administered prior to the 
dispersion. 

The second polymer may be any concentration-enhancing polymer 
such as those described above in connection with the neutral dispersion ' 
polymers. As described above, the inventors have found that ionizabte 
ce.lu.osic polymers, particular^ those that are acidic cei.u.osic enteric polymers 
prov.de superior enhancement in aqueous concentration of the drug in a use 
environment relative to other pCymers. and are therefore preferred in the 
absence of their reactivity with the drug. Many of these ionizable, cellulosic 
polymers have acidic functional groups and therefore are inappropriate for use 
as a d,spersion polymer with acid-sensitive drugs. However, the concentration- 
enhancing advantage provided by such ionizable concentration-enhancing 
polymers may be achieved by simply combining such a polymer as the second 
polymer with a pre-formed dispersion of the acid-sensitive drug and a neutral 
polymer in a fashion that does not alter the neutral characteristic of the 
pre-formed dispersion. 

A preferred class of concentration-enhancing polymers suitable for use 
as the second polymer comprises ionizable cellulosic polymers with at least one 
ester- and/or ether- linked substituent in which the polymer has a degree of 
substitution of at least 0.05 for each substituent. Particularly preferred 
hydrophilic substituents for use in making ionizable polymers are those that are 
ether- or ester-linked acidic ionizable groups such as carboxylic acids 
tricarboxylic acids and sulfonates, and groups that may be non-acidic such as 
subsisted phenoxy groups, amines, and phosphates. Exemplary ether-linked 
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ionizable substituents include: carboxylic acids, such as acetic acid, propionic 
acid, benzoic acid, salicylic acid, alkoxybenzoic acids such as ethoxybenzoic 
acid or propoxybenzoic acid, the various isomers of alkoxyphthalic acid such as 
ethoxyphthalic acid and ethoxyisophthalic acid, the various isomers of 
5 alkoxynicotinic acid such as ethoxynicotinic acid, and the various isomers of 
picolinic acid such as ethoxypicolinic acid, etc.; thiocarboxylic acids, such as 
thioacetic acid; substituted phenoxy groups, such as hydroxyphenoxy, etc.; 
amines, such as aminoethoxy, diethylaminoethoxy, trimethylaminoethoxy, etc.; 
phosphates, such as phosphate ethoxy; and sulfonates, such as sulphonate 

10 ethoxy. Exemplary ester linked ionizable substituents include: carboxylic acids, 
such as succinate, citrate, phthalate, terephthalate, isophthaiate, trimellitate, 
and the various isomers of pyridinedicarboxylic acid, etc.; thiocarboxylic acids, 
such as thiosuccinate; substituted phenoxy groups, such as amino salicylic acid; 
amines, such as natural or synthetic amino acids, such as alanine or 

15 phenylalanine; phosphates, such as acetyl phosphate; and sulfonates, such as 
acetyl sulfonate. For aromatic-substituted polymers to also have the requisite 
aqueous solubility, it is also desirable that sufficient hydrophilic groups such as 
hydroxypropyl or carboxylic acid functional groups be attached to the polymer to 
render the polymer aqueous soluble at least at pH values where any ionizable 

2 0 groups are ionized. In some cases, the aromatic group may itself be ionizable, 

such as phthalate or trimellitate substituents. 

Exemplary ionizable celliilosic concentration-enhancing polymers that 
are at least partially ionized at physiologically relevant pHs include: 
hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl 
25 cellulose succinate, hydroxypropyl cellulose acetate succinate, hydroxyethyl 
methyl cellulose succinate, hydroxyethyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose phthalate, hydroxyethyl methyl cellulose acetate 
succinate, hydroxyethyl methyl cellulose acetate phthalate, carboxyethyl 
cellulose, carboxymethyl cellulose, cellulose acetate phthalate, methyl cellulose 

3 0 acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl cellulose 

acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate succinate, hydroxypropyl methyl 
cellulose acetate succinate phthalate, hydroxypropyl methyl cellulose succinate 
phthalate, cellulose propionate phthalate, hydroxypropyl cellulose butyrate 
3 5 phthalate, cellulose acetate trimellitate, methyl cellulose acetate trimellitate, 
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ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate. 
hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose 
acetate trimellitate succinate, cellulose propionate trimellitate, cellulose butyrate 
trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, 
cellulose acetate pyridinedicarboxylate, salicylic acid cellulose acetate, 
hydroxypropyl salicylic acid cellulose acetate, ethylbenzoic acid cellulose 
acetate, hydroxypropyl ethylbenzoic add cellulose acetate, ethyl phthalic acid 
cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic acid 
cellulose acetate. 

Another class of concentration-enhancing polymers suitable for use with 
the present invention comprises ionizable non-cellulosic polymers. Exemplary 
polymers of this type that are generally acidic include carboxylic acid- 
functionalized vinyl polymers, such as the carboxylic acid functionalized 
polymethacrylates and carboxylic acid functionalized polyacrylates such as the 
1 5 EUDRAGITS® manufactured by Rohm Tech Inc.. of Maiden. Massachusetts, 
and acidic proteins. 

A preferred class of concentration-enhancing polymers comprises 
polymers that are "amphiphilic" in nature, meaning that the polymer has 
hydrophobic and hydrophiiic portions. The hydrophobic portion may comprise 
2 o groups such as aliphatic or aromatic hydrocarbon groups. The hydrophiiic 

portion may comprise either ionizable or non-ionizable groups that are capable 
of hydrogen bonding such as hydroxyls, carboxylic acids, esters, amines or 
amides. 

Amphiphilic polymers are preferred because it is believed that such 
polymers may tend to have relatively strong interactions with the drug and may 
promote the formation of various types of polymer/drug assemblies in the use 
environment. Ionizable polymers, and particularly those that have a significant 
level of carboxylic acid functional groups (e.g., acidic polymers) typically show 
the greatest concentration and bioavailability enhancements and therefore are 
preferred for use with low-solubility drugs. However, they may not form a part of 
the dispersion when the drug is acid-sensitive. Thus, a particularly preferred 
composition is one in which an acid-sensitive drug is dispersed in a neutral or 
non-ionizable polymer and an ionizable or acidic polymer is added such that it is 
not part of the dispersion. 
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In addition, ionic, and in particular acidic polymers, are thought to show 
desirable concentration-enhancement properties due to the repulsion of the like 
charges of the ionized groups of such polymers. This repulsion may serve to 
limit the size of the polymer/drug assemblies to the nanometer or submicron 
5 scale. For example, while not wishing to be bound by a particular theory, such 
polymer/drug assemblies may comprise hydrophobic drug clusters surrounded 
by the polymer with the polymer's hydrophobic regions turned inward towards 
the drug and the hydrophilic regions of the polymer turned outward toward the 
aqueous environment. Alternatively, depending on the specific chemical nature 

10 of the drug, the ionized functional groups of the polymer may associate, for 
example, via ion pairing or hydrogen bonds, with ionic or polar groups of the 
drug. In the case of ionizable polymers, the hydrophilic regions of the polymer 
would include the ionized functional groups. Such polymer/drug assemblies in 
solution may well resemble charged polymeric micellar-like structures. In any 

15 case, regardless of the mechanism of action, the inventors have observed that 
such amphophilic polymers, particularly ionizable cellulosic polymers, have been 
shown to improve the maximum drug concentration (MDC) and/or area under 
the curve (AUC) of the drug in aqueous solution relative to control compositions 
free from such polymers. 

2 0 Surprisingly, such amphiphilic polymers can greatly enhance the 

maximum concentration of drug obtained when the drug is dosed to a use 
environment. In addition, such amphiphilic polymers may interact with the drug 
to prevent the precipitation or crystallization of the drug from solution despite its 
concentration being substantially above its equilibrium concentration. 

2 5 Exemplary ionizable cellulosic polymers that meet the definition of 

amphiphilic, having hydrophilic and hydrophobic regions, include polymers such 
as cellulose acetate phthalate and cellulose acetate trimellitate where the 
cellulosic repeat units that have one or more acetate substituents are 
hydrophobic relative to those that have no acetate substituents or have one or 

3 0 more ionized phthalate or trimellitate substituents. 

A particularly desirable subset of cellulosic ionizable concentration- 
enhancing polymers are those that possess both a carboxylic acid functional 
aromatic substituent and an alkylate substituent and thus are amphiphilic. 
Exemplary polymers include cellulose acetate phthalate, methyl cellulose 
3 5 acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl cellulose 
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acetate phthalate, hydroxylpropyl methyl cellulose phthalate. hydroxypropyl 
methyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate 
succinate, cellulose propionate phthalate, hydroxypropyl cellulose butyrate 
phthalate, cellulose acetate trimellitate, methyl cellulose acetate trimellitate. 
5 ethyl cellulose acetate trimellitate. hydroxypropyl cellulose acetate trimellitate. 
hydroxypropyl methyl cellulose acetate trimellitate. hydroxypropyl cellulose 
acetate trimellitate succinate, cellulose propionate trimellitate, cellulose butyrate 
trimellitate. cellulose acetate terephthalate. cellulose acetate isophthalate, 
cellulose acetate pyridinedicarboxylate. salicylic acid cellulose acetate. 
1 0 hydroxypropyl salicylic acid cellulose acetate, ethylbenzoic acid cellulose 

acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid 
cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic add 
cellulose acetate. 

Another particularly desirable subset of cellulosic ionizable polymers are 
15 those that possess a non-aromatic carboxylate substituent. Exemplary 
polymers include hydroxypropyl methyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose acetate 
succinate, hydroxyethyl methyl cellulose acetate succinate, hydroxyethyl methyl 
cellulose succinate, and hydroxyethyl cellulose acetate succinate. 
2 0 Non-cellulosic polymers that are amphiphilic are copolymers of a 

relatively hydrophilic and a relatively hydrophobic monomer. Examples include 
acrylate and methacrylate copolymers. Exemplary commercial grades of such 
copolymers include the EUDRAGITS. which are copolymers of methacrylates 
and acrylates. Another suitable class of amphiphilic copolymers are the 
25 amphiphilic hydroxyl-functional vinyl copolymers described previously. 

EXCIPIENTS AND DOSAGE FORMS 
Although the key ingredients present in the compositions of the present 
invention are simply the dispersion and optional non-dispersion concentration- 
enhancing polymer(s). the inclusion of other excipients in the composition may 
30 be useful. These excipients may be utilized with the drug and polymer 
composition in order to formulate the composition into tablets, capsules, 
suppositories, suspensions, powders for suspension, creams, transdermal 
patches, depots, and the like. The composition of drug and polymer can be 
added to other dosage form ingredients in essentially any manner that does not 
substantially alter the drug. The excipients may be either physically mixed with 
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the dispersion and/or included within the dispersion. However, where the drug 
is acid-sensitive, acidic excipients should not be added to the dispersion unless 
neutralized. 

One very useful class of excipients is surfactants. Suitable surfactants 
5 include fatty acid and alkyl sulfonates; commercial surfactants such as 

benzalkonium chloride (HYAMINE® 1622, available from Lonza, Inc., Fairlawn, 
New Jersey); dioctyl sodium sulfosuccinate, DOCUSATE SODIUM™ (available 
from Mallinckrodt Spec. Chem., St. Louis, Missouri); polyoxyethylene sorbitan 
fatty acid esters (TWEEN®, available from ICI Americas Inc., Wilmington, 

10 Delaware; LIPOSORB® P-20 available from Lipochem Inc., Patterson New 

Jersey; CAPMUL® POE-0 available from Abitec Corp., Janesville, Wisconsin), 
and natural surfactants such as sodium taurocholic add, 1-palmitoyl-2-oIeoyl- 
sn-glycero-3-phosphocholine, lecithin, and other phospholipids and mono- and 
diglycerides. Preferably, the surfactants are not acidic. In cases where the 

1 5 surfactant is acidic, such as fatty acids, the salts of the acids are preferred. 
Thus, sodium dodecanate is preferred relative to dodecanoic acid. Such 
materials can advantageously be employed to increase the rate of dissolution 
by facilitating wetting, thereby increasing the maximum dissolved concentration, 
and also to inhibit crystallization or precipitation of drug by interacting with the 

2 0 dissolved drug by mechanisms such as complexation, formation of inclusion 
complexes, formation of micelles or adsorbing to the surface of solid drug, 
crystalline or amorphous. These surfactants may comprise up to 5 wt% of the 
composition. 

The addition of pH modifiers such as acids, bases, or buffers may also 

2 5 be beneficial, retarding the dissolution of the composition (e.g., acids such as 

citric acid or succinic acid when the concentration-enhancing polymer is anionic) 
or, alternatively, enhancing the rate of dissolution of the composition (e.g., 
bases such as sodium acetate or amines when the polymer is anionic). Of 
course, where the drug is acid-sensitive, pH modifiers should not be added to 

3 0 the dispersion except as discussed above in connection with including buffers or 

basic excipients within the dispersion. 

Conventional matrix materials, complexing agents, solubilizers, fillers, 
disintegrating agents (disintegrants), or binders may also be added as part of 
the composition itself or added by granulation via wet or mechanical or other 
3 5 means. These materials may comprise up to 90 wt% of the composition. 
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Examples of matrix materials, fillers, or diluents include lactose, 
mannitol, xylitol, microcrystalline cellulose, calcium diphosphate, dicalcium 
phosphate and starch. 

Examples of disintegrants include sodium starch glycolate, sodium 
alginate, carboxy methyl cellulose sodium, methyl cellulose, and croscarmellose 
sodium, and crosslinked forms of polyvinyl pyrrolidone such as those sold under 
the trade name CROSPOVIDONE (available from BASF Corporation). 

Examples of binders include methyl cellulose, microcrystalline cellulose, 
starch, and gums such as guar gum, and tragacanth. 

Examples of lubricants include magnesium stearate, calcium stearate, 
and stearic acid. 

Examples of preservatives include sulfites (an antioxidant), 
benzalkonium chloride, methyl paraben, propyl paraben, benzyl alcohol and 
sodium benzoate. 

Examples of suspending agents or thickeners include xanthan gum, 
starch, guar gum, sodium alginate, carboxymethyl cellulose, sodium 
carboxymethyl cellulose, methyl cellulose, hydroxypropyl methyl cellulose, 
polyacrylic acid, silica gel, aluminum silicate, magnesium silicate, and titanium 
dioxide. 

Examples of anticaking agents or fillers include silicon oxide and lactose. 
Examples of solubilizers include ethanol, propylene glycol or 
polyethylene glycol. 

Other conventional excipients may be employed in the compositions of 
this invention, including those excipients well-known in the art. Generally, 
excipients such as pigments, lubricants, flavorants, and so forth may be used 
for customary purposes and in typical amounts without adversely affecting the 
properties of the compositions. These excipients may be utilized in order to 
formulate the composition into tablets, capsules, suspensions, powders for 
suspension, creams, transdermal patches, and the like. 

The compositions of the present invention may be delivered by a wide 
variety of routes, including, but not limited to, oral, nasal, rectal, vaginal, 
subcutaneous, intravenous, and pulmonary. Generally, the oral route is 
preferred. 

Compositions of this invention may also be used in a wide variety of 
dosage forms for administration of drugs. Exemplary dosage forms are 
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powders or granules that may be taken orally either dry or reconstituted by 
addition of water or other liquids to form a paste, slurry, suspension or solution; 
tablets; capsules; multiparticulates; and pills. Various additives may be mixed, 
ground, or granulated with the compositions of this invention to form a material 
5 suitable for the above dosage forms. 

The compositions of the present invention may be formulated in various 
forms such that they are delivered as a suspension of particles in a liquid 
vehicle. Such suspensions may be formulated as a liquid or paste at the time of 
manufacture, or they may be formulated as a dry powder with a liquid, typically 

10 water, added at a later time but prior to oral administration. Such powders that 
are constituted into a suspension are often termed sachets or oral powder for 
constitution (OPC) formulations. Such dosage forms can be formulated and 
reconstituted via any known procedure. The simplest approach is to formulate 
the dosage form as a dry powder that is reconstituted by simply adding water 

15 and agitating. Alternatively, the dosage form may be formulated as a liquid and 
a dry powder that are combined and agitated to form the oral suspension. In yet 
another embodiment, the dosage form can be formulated as two powders which 
are reconstituted by first adding water to one powder to form a solution to which 
the second powder is combined with agitation to form the suspension. 

20 Generally, it is preferred that the dispersion of drug be formulated for 

long-term storage in the dry state as this promotes the chemical and physical 
stability of the drug. 

A preferred additive to such formulations is additional concentration- 
enhancing polymer which may act as a thickener or suspending agent as well 

25 as to enhance the concentration of drug in the environment of use and may also 
act to prevent or retard precipitation or crystallization of drug from solution. 
Such preferred additives are hydroxyethyl cellulose, hydroxypropyl cellulose, 
and hydroxypropyl methyl cellulose. In particular, the salts of carboxylic acid 
functional polymers such as cellulose acetate phthalate, hydroxypropyl methyl 

3 0 cellulose acetate succinate, and carboxymethyl cellulose are useful in this 

regard. Such polymers may be added in their salt forms or the salt form may be 
formed in situ during reconstitution by adding a base such as trisodium 
phosphate and the acid form of such polymers. 

In some cases, the overall dosage form or particles, granules or beads 

35 that make up the dosage form may have superior performance if coated with an 
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10 



15 



enteric polymer to prevent or retard dissolution until the dosage form leaves the 
stomach. Exemplary enteric coating materials include hydroxypropyl methyl 
cellulose acetate succinate, hydroxypropyl methyl cellulose phthalate, cellulose 
acetate phthalate, cellulose acetate trimellitate. carboxylic acid-functionalized 
polymethacrylates. and carboxylic acid-functionalized polyacrylate. 

Compositions of this invention may be administered in a controlled 
release dosage form. In one such dosage form, the composition of the drug 
and polymer is incorporated into an erodible polymeric matrix device. By an 
erodible matrix is meant aqueous-erodible or water-swellable or aqueous- 
soluble in the sense of being either erodible or swellable or dissolvable in pure 
water or requiring the presence of an acid or base to ionize the polymeric matrix 
sufficiently to cause erosion or dissolution. When contacted with the aqueous 
environment of use. the erodible polymeric matrix imbibes water and forms an 
aqueous-swollen gel or "matrix" that entraps the dispersion of drug and 
polymer. The aqueous-swollen matrix gradually erodes, swells, disintegrates or 
dissolves in the environment of use. thereby controlling the release of the 
dispersion to the environment of use. Examples of such dosage forms are 
disclosed more fully in commonly assigned pending U.S. Patent Application 
Serial No. 09/495.059 filed January 31. 2000 which claimed the benefit of 
priority of provisional patent application Serial No. 60/119,400 filed February 10, 
1999, the relevant disclosure of which is herein incorporated by reference. 

Alternatively, the compositions of the present invention may be 
administered by or incorporated into a non-erodible matrix device. 

Alternatively, the compositions of the invention may be delivered using a 
coated osmotic controlled release dosage form. This dosage form has two 
components: (a) the core which contains an osmotic agent and the dispersion of 
drug and concentration-enhancing polymer; and (b) a non-dissolving and non- 
eroding coating surrounding the core, the coating controlling the influx of water 
to the core from an aqueous environment of use so as to cause drug release by 
3 o extrusion of some or all of the core to the environment of use. The osmotic 
agent contained in the core of this device may be an aqueous-swellable 
hydrophilic polymer, osmogen. or osmagent. The coating is preferably 
polymeric, aqueous-permeable, and has at least one delivery port. Examples of 
such dosage forms are disclosed more fully in commonly assigned pending U.S. 
35 Patent Application Serial No. 09/495.061 filed January 31, 2000 which claimed 
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the benefit of priority of provisional Patent Application Serial No. 60/1 19,406 
filed February 10, 1999, the relevant disclosure of which is herein incorporated 
by reference. 

Alternatively, the compositions may be delivered via a coated hydrogel 
5 controlled release form having at least two components: (a) a core comprising 
the dispersion of the present invention and a hydrogel, and (b) a coating 
through which the dispersion has passage when the dosage form is exposed to 
a use environment. Examples of such dosage forms are more fully disclosed in 
commonly assigned European Patent EP0378404, the relevant disclosure of 

10 which is herein incorporated by reference. 

Alternatively, the drug mixture of the invention may be delivered via a 
coated hydrogel controlled release dosage form having at least three 
components: (a) a composition containing the dispersion, (b) a water-swellable 
composition wherein the water-swellable composition is in a separate region 

15 within a core formed by the drug-containing composition and the water- 
swellable composition, and (c) a coating around the core that is water- 
permeable, water-insoluble, and has at least one delivery port therethrough. In 
use, the core imbibes water through the coating, swelling the water-swellable 
composition and increasing the pressure within the core, and fluidizing the 

2 0 dispersion-containing composition. Because the coating remains intact, the 
dispersion-containing composition is extruded out of the delivery port into an 
environment of use. Examples of such dosage forms are more fully disclosed in 
commonly assigned pending U.S. Patent application Serial No. 09/745,095 filed 
December 20, 2000, which claimed the benefit of priority of provisional patent 

2 5 application 60/171 ,968 filed December 23. 1999, the relevant disclosure of 
which is herein incorporated by reference. 

Alternatively, the compositions may be administered as multiparticulates. 
Multiparticulates generally refer to dosage forms that comprise a multiplicity of 
particles that may range in size from about 10 Dm to about 2 mm, more typically 

30 about 100 Dm to 1 mm in diameter. Such multiparticulates may be packaged, 
for example, in a capsule such as a gelatin capsule or a capsule formed from an 
aqueous-soluble polymer such as HPMCAS, HPMC or starch or they may be 
dosed as a suspension or slurry in a liquid. 

Such multiparticulates may be made by any known process, such as 

35 wet- and dry-granulation processes, extrusion/spheronization, roller- 



BNSDOCID: <WO 03000235A1_IA> 



WO 03/000235 



PCT/IB02/01783 



175 



10 



15 



20 



25 
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compaction, melt-congealing processes or by spray-coating seed cores. For 
example, in wet- and dry-granulation processes, the composition of drug and 
concentration-enhancing polymer is prepared as described above. This 
composition is then granulated to form multiparticulates of the desired size. 
Other excipients. such as a binder (e.g., microcrystalline cellulose), may be 
blended with the composition to aid in processing and forming the 
multiparticulates. In the case of wet granulation, a binder such as 
microcrystalline cellulose may be included in the granulation fluid to aid in 
forming a suitable multiparticulate. 

In any case, the resulting particles may themselves constitute the 
multiparticulate dosage form or they may be coated by various film-forming 
materials such as enteric polymers or water-swellable or water-soluble 
polymers, or they may be combined with other excipients or vehicles to aid in 
dosing to patients. 

Compositions of the present invention may be used to treat any 
. condition which is subject to treatment by administering a drug. 

Other features and embodiments of the invention will become apparent 
from the following examples which are given for illustration of the invention 
rather than for limiting its intended scope. 

EXAMPLES 
Examples 1-2 

This example discloses solid amorphous dispersions of an acid- 
sensitive, low-solubility drug and neutral polymer. For Example 1. a dispersion 
of quinoxaline-2-carboxylic acid [4(R)-carbamoyM(S)-3-fluorobenzyl)-2(S),7- 
dihydroxy-7-methyl-octyl] amide (Drug 1) and the neutral polymer hydroxypropyl 
methyl cellulose (HPMC E3 Prem) was made by preparing a solution containing 
0.125 wt% Drug 1 and 0.375 wt% HPMC in methanol, and spraying the solution 
into a drying chamber using an atomizing spray nozzle as described below. For 
Example 2. a dispersion of Drug 1 with the neutral polymer polyvinyl pyrollidone 
(PVP- Plasdone K-29/32 available from ISP Technologies Inc., Wayne, NJ) was 
made by preparing a solution containing 0.33 wt% Drug 1 and 1.0 wt% PVP in 
acetone/methanol (9/1. wt/wt). and spray-drying the solution as described 
below. 
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For Control C1 t a dispersion of Drug 1 with hydroxy propyl methyl 
cellulose acetate succinate, LF-grade (HPMCAS-LF) (with about 14-18 wt% or 
350-450 meq of succinate groups per mol of polymer) was made by preparing a 
solution containing 0.33 wt% Drug 1 and 1.0 wt% HPMCAS-LF in acetone, and 
5 spray-drying the solution as described below. 

For Examples 1 and 2, and Control C1, the solutions were spray-dried 
by pumping the solution into a "mini" spray-dryer apparatus via a Cole Parmer 
74900 series rate-controlling syringe pump at a rate of 1.3 mL/min. The 
drug/polymer solution was atomized through a Spraying Systems Co. two-fluid 

10 nozzle, Model No. SU1A using a heated stream of nitrogen (100DC). The 
spray solution was sprayed into an 11 -cm diameter stainless steel chamber. 
The resulting solid amorphous dispersions containing 25 wt% Drug 1 were 
collected on filter paper, dried under vacuum, and stored in a dessicator. 
Table 1 summarizes the spray-drying variables. 

15 Table 1 





Drug 




Polymer 




Solvent 






Mass 


Drug 


Mass 




Mass 


Solvent 


I Ex. 


(mg) 


No. 


(mg) 


Polymer 


(g) 


(wt/wt) 


I 1 


50 


1 


150 


HPMC 


40 


Methanol 


I 2 


50 


1 


150 


PVP 


15 


Acetone/ 














methanol (9/1 ) 


I C1 I 


50 


1 


150 


HPMCAS 


15 


Acetone 



Example 3 

2 0 In this example the chemical stability of the dispersions of Examples 1 

and 2 was assessed by monitoring the potency of the drug before and after 
exposure to increased temperatures and relative humidity (RH) in accelerated- 
aging studies. Dispersions of Examples 1 and 2, and Control C1 , were placed 
in two controlled atmosphere chambers: one chamber maintained at 70°C (no 

2 5 RH control); the second chamber maintained at 40°C and 75% RH. Potencies 

of the dispersions before and after storage were determined using HPLC. A 
Kromasil C 4 HPLC column was used with a mobile phase of 45 vol% of 
0.2 vol% H3PO4, and 55 vol% acetonitrile. UV detection was measured at 
245 nm. Drug 1 potency was the percent of the total HPLC peak area 

3 0 corresponding to the theoretical amount of drug originally present in the 

dispersion prior to storage based on the amount of drug present in the initial 
solutions before spray-drying. The results are shown in Table 2 below. 
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Table 2 



|_Ex. 


Aqueous 

Soluble 

Polymer 


Drug 1 
Cone, 
in the 
Disper- 
sion 
(wt%) 


Pot. 
Before 
Storage 
(wt%) 


Pot. 
Day 4 

at 
70°C 
(wt%) 


Degree of 
Degrad- 
ation 
Day 4 
at 70°C 
(wt%) 


Pot. 

Day 14 
at 40°C/ 
75% RH 

(wt%) 


Degree of j 

Degrad- 
ation || 

Day 14 
at 40°C/ 
75% RH I 

(wt%) 


r 1 


HPMC 


25 


100 


100 


<1 


100 


<1 


1 2 


PVP 


25 


100 


100 


<1 


99 


1 


C1 

5 


HPMCAS 
-LF 


25 


94 


<1 


>93 


<1 


>93 



As the data show, the dispersions of Examples 1 and 2 formed with neutral 
polymers were much more chemically stable than the control dispersion C1 
1 0 formed from HPMCAS. In fact, the dispersions of both Example 1 and 

Example 2 had a relative degree of improvement when compared with the 
control C1 of greater than 93 after only two weeks at 40°C/75% RH. 

Example 4 

15 In this example the dispersions of Examples 1 and 2 were tested to 

show that the dispersions provided concentration-enhancement of the drug in 
aqueous solution. For Control C2. the crystalline form of the drug alone was 
used without further processing. For this test, 7.2 mg of the dispersions of 
Examples 1 and 2, and 3.6 mg of Control C2, was added to respective 
2 0 microcentrifuge tubes. The tubes were placed in a 37°C temperature-controlled 
bath, and 1.8 mL phosphate buffered saline (PBS) at pH 6.5 and 290 mOsm/kg 
was added to each. The samples were quickly mixed using a vortex mixer for 
about 60 seconds. The samples were centrifuged at 13,000 G at 37°C for 1 
minute. The resulting supernatant solutions were then sampled and diluted 1:6 
2 5 (by volume) with methanol and then analyzed by high-performance liquid 

chromatography (HPLC). The contents of the tubes were mixed on the vortex 
mixer and allowed to stand undisturbed at 37°C until the next sample was 
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taken. Samples were collected at 4, 10, 20, 40, 90, and 1200 minutes. The 
results are shown in Table 3. 



Table 3 

5 



fi 


Time 


TDruq 11 


AUC 


I Example 


(min) 


(ua/mL) 




I 1 


0 


n 
u 


0 




A 


ooo 


i ,700 




10 




/ ,UUO 






ooo 


l o.yUO 




40 


925 


34,000 




90 


907 


79,800 




1200 


926 


1,097,100 


2 


0 


0 


0 




4 


923 


1,800 




. 10 


928 


7,400 




20 


913 


16,600 




40 


947 


35,200 




90 


. 927 


82.100 




1200 


929 


1,112,100 


C2 


0 


0 


0 




4 


274 


600 




10 


266 


2,200 




20 


338 


5,200 




40 


289 


11,500 




90 


300 


26,200 




1200 


303 


360,800 



The concentrations of Drug 1 obtained in these samples were used to 
determine the values of the maximum drug concentration between 0 and 90 
minutes (C maxfl o) and the area under the curve from 0 to 90 minutes (AUC90). 
10 The results are shown in Table 4. 



Table 4 



Example 


(pg/mL) 


AUC90 (min*pg/mL) 


1 


925 


79,800 


2 


947 


82,000 


- C2 


338 


26.200 



15 As can be seen from the data, the neutral polymers HPMC and PVP are both 

concentration-enhancing polymers in the dispersions of Examples 1 and 2. The 
Drug 1 and HPMC dispersion of Example 1 provided a C max90 that was 2.7-fold, 
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10 



and an AUC* that was 3.0-fold, that of the control C2. while the PVP Dr uq i 
aspersion of Example 2 provided a C max90 that was 2.8-fold, and an AUC 90 that 
was 3. 1 -fold, that of Control C2. 

Example 5 

The dispersion of Example 2 was stored for 1.5 years at room 
temperature (sealed), and then analyzed for Drug 1 potency by HPLC using the 
method described in Example 3. Results are shown in Table 5 



Table 5 





Drug 1 




Cone. 




in the 


J Polymer 


Dispersion 


_ (wt%) 


I PVP ~ 


25 



Potency 
Before 
Storage 
_ (wt%) 



Potency After 
1.5 yrs 
at room 
temp./sealed 
(wt%) 



15 



20 



As the data show, the dispersion of Example 2 formed with PVP is 
chemically stable for extended duration under ambient conditions. This data is 
consistent with the results of accelerated storage stability tests for the 
dispersion of Example 2 (stored at 70'C and 40W5%RH) shown in Example 3 
(Table 2). 

In vitro dissolution tests were performed for the dispersion of Example 2 
before and after 1.5 years storage, using the procedure described in Example 4 
w,th the following exceptions: 7.2 mg of the dispersion of Example 2 was used ' 
n nm dissolution tests, and 5.4 mg of Example 2 was used in dissolution tests 
after 1 .5 years storage. The results are reported as a percentage of the total 
dose d.ssolved. to facilitate comparison. The results are shown in Table 6 



25 



30 
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Table 6 





Time 
(min) 


Initial Drug 1 
Concentration 
(% dissolved^ 


Drug 1 ^ 
Concentration 
After 1.5 yrs I 

Storage 
(% dissolved) 




0 


0 


r~ o 




4 


91 


95 




10 


92 


90 




20 


90 


87 




40 


94 


88 




90 


92 


98 f 




1200 


92 


89 _J 



5 As can be seen from the data, the dissolution performance of the dispersion of 
Example 2 was maintained after 1 .5 years storage, indicating that the dispersion 
is physically stable and Drug 1 is chemically stable for at least 1.5 years at 
ambient conditions. 

Examples 6-9 

10 These examples disclose additional dispersions of Drug 1 prepared with 

the dispersion polymers HPMC, Eudragit® E100 (available from Rohm America 
Inc.. Piscataway, NJ), and an HPMC/Eudragit® E100 mixture. Eudragit E100 is 
a polymethacrylate polymer which contains basic groups. Examples 6 through 
9 were prepared by spray-drying a solution of Drug 1 and polymer, as described 

15 in Example 1. For Example 6, the solution consisted of 1.25 wt% Drug 1 and 
3.75 wt% HPMC in methanol/water (9/1 , wt/wt). For Example 7, the solution 
consisted of 0.25 wt% Drug 1 and 4.75 wt% HPMC in methanol/water (9/1, 
wt/wt). For Example 8, the solution consisted of 1 .25 wt% Drug 1 and 3.75 wt% 
Eudragit® E100 in methanol/acetone (1/1, wt/wt). For Example 9, the solution 

2 0 consisted of 1.25 wt% Drug 1 and 3.75 wt% HPMC/Eudragit (1/1 wt/wt) in 

methanol/water (9/1 , wt/wt). The solution variables are summarized in Table 7. 

For Control C3, the solution consisted of 1 .25 wt% Drug 1 and 3.75 wt% 
HPMCAS-HF (HF grade) and methanol. 

25 
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Table 7 



1 Ex. 


Drua 
Mass 
(mq) 


Drug 
No. 


Mass 
(mq) 


Polymer 


| 

Solvent 
Mass 


Solvent 
(wt/wt) 


6 


50 




150 


HPMC 


4 


methanol/ 
water (9/1) 


7 


50 




950 


HPMC 


30 


methanol/ 
water (9/1) 


8 


125 




375 


Eudragit 


10 


acetone/ 
methanol (1/1) 


9 


250 




375/375 


HPMC/ 
Eudraqit 


20 


methanol/ 
water (9/1) 


C3 


50 




150 


HPMCAS- 
HF 


4 


methanol 

- 



Example 10 

In this example the chemical stability of the dispersions of Examples 6-9 
was assessed. Dispersions were stored under elevated temperature and 
humidity conditions to increase the rate of physical changes occurring in the 
materials in order to simulate a longer storage interval in a typical storage 
environment. Drug purity was determined using HPLC as in Example 3. 
Results of purity analysis of the dispersions of Drug 1 after various storage 
intervals under various storage conditions are shown in Table 8. 
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Ex. 


Aqueous- 
Soluble 
Polymer 


Drug 1 Cone, in 
the Dispersion 
(wt%) 


Potency Day 5 at 
40°C/75 RH (wt%) 


Degree of 
Degradation 
Day 5 
(wt%) 


6 


HPMC 


25 


97.3 


2.7 


7 


HPMC 


5 


96.3 


3.7 


8 


Eudragit 


25 


95.6 


4.4 


9 


HPMC/ 
Eudragit 


25 


97.9 


2.1 


C3 


HPMCAS-HF 


25 


60 


40 



The chemical stability of the acid-sensitive drug in dispersions of Examples 6-9 
5 containing neutral polymers were all significantly improved in comparison to the 
stability of dispersions of the control C3 having the acidic polymer HPMCAS-HF. 
The relative degree of improvement compared with the control C3 was 14.8 for 
Example 6, 10.8 for Example 7, 9.1 for Example 8, and 19.0 for Example 9. 

Examples 11-12 

10 These examples disclose dispersions of Drug 1 in a neutral polymer with 

added buffer. Examples 1 1 and 12 were prepared with Drug 1, as described in 
Example 1 , with the following exceptions: for Example 1 1 , the solution to be 
spray-dried consisted of 1.25 wt% Drug 1, 0.513 wt% sodium acetate, and 
3.75 wt% HPMC in methanol/water (9/1); and for Example 12, the solution 

15 consisted of 1.25 wt% Drug 1 , 0.32 wt% sodium bicarbonate, and 3.75 wt% 
HPMC in methanol/water (9/1 ). The solution variables are summarized in 
Table 9. 



BNSDOCID: <WO 03OOO235A1_IA> 



WO 03/000235 



PCT/IB02/01783 



183 



Table 9 



Ex. 


Drug 
Mass 
<mq) 


Excip- 
ient 


Excip- 
tent Mass 
(mg) 


Polymer 


Polymer 
Mass 
(mo) 


Solvent 
(wt/wt) 


Solvent 
Mass (g) 


11 


125 


NaOAc 


51.4 


HPMC 


375 


MeOH/ 

water 

(9/1) 


10 




125 


NaHCO 

3 


32 


HPMC 


375 


MeOH/ 
water 

(9/D 





10 



15 



Example 13 

Chemical stability of the acid-sensitive Drug 1 in the dispersions of 

Examples 11 and 12 containing buffers was determined by measuring the drug 

purity before and after storage for Examples 11 and 12, and Control C3. 

Dispersions were stored under elevated temperature and humidity conditions to 

increase the rate of changes occurring in the materials in order to simulate a 

longer storage interval in a typical storage environment. Drug purity was 

determined using HPLC. Results of analysis of dispersions of Examples 1 1 and 

12 after five days at 40°C/75% RH are shown in Table 10. 

Table 10 









Potency 








Drug 1 Cone. 


Day 5 at 


Degree of 




Aqueous-Soluble 


in the 


40°C/75%RH 


Degradation 




Polymer/Buffer 


Dispersion (wt%) 


(%) 


(%) 


11 


HPMC/NaOAc 


23 • 


97.79 


2.2 


12 


HPMC/NaHC0 3 


24 


95.65 


4.3 


| C3 


HPMCAS-HF 


25 


60 


40 I 



The stability of the dispersions with neutral polymers containing buffers 
was significantly improved in comparison to the stability of the dispersion with 
2 0 HPMCAS-HF. The relative degree of improvement after five days compared 
with the Control C3 was 18.2 for Example 1 1 , and 9.3 for Example 12. 
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This example discloses dispersions of a second acid-sensitive drug, 
quinoxaline-2-carboxylic acid [1-benzyl-4-(4,4-difluoro-cyclohexyl)-2-hydroxy-4- 
hydroxycarbamoyl-butyl]-amide (Drug 2). For Example 14, a dispersion of Drug 
5 2 and PVP was made by first preparing a solution containing 0.030 wt% drug 
and 0.27 wt% PVP in methanol/acetone (1/9 wt/wt), and then spraying the 
solution into a drying chamber using an atomizing spray nozzle in the manner 
described in Example 1. 

For Control C4, a dispersion of Drug 2 and HPMCAS-LF was made by 
10 preparing a solution containing 0.030 wt% Drug 2 and 0.27 wt% HPMCAS-LF in 
acetone, and spray-drying as described above. For Control C5, a dispersion of 
Drug 2 with the acidic polymer hydroxypropyl methyl cellulose phthalate 
(HPMCP) was made by preparing a solution containing 0.030 wt% drug and 
0.27 wt% HPMCP in acetone, and spray-drying as described above. Table 1 1 
15 summarizes the solution variables. 

Table 11 



Ex. 


Drug 
Mass 
(mg) 


Drug 
No. 


Polymer 
Mass 
(mg) 


Polymer 


Solvent 
Mass 
(P) 


Solvent 
(wt/wt) 


14 


3 


2 


27 


PVP 


10 


methanol/ 
acetone (1/9) 


C4 


3 


2 


27 


HPMCAS 


10 


acetone 


C5 


3 


2 


27 


HPMCP 


10 


acetone j 



Example 1 5 

20 This example assesses the stability of the dispersion of Example 14. 

The dispersions of Example 14 and Controls C4 and C5 were stored in 
controlled atmosphere chambers for 7 days at room temperature and 0% RH. 
Potencies of the dispersions before and after storage were determined using 
HPLC as in Example 3, with the following exceptions. An HP ODS Hypersil 

25 column was used with a mobile phase of 60 vol% 0.02M KH 2 P0 4 (pH 3.0) and 
40 vol% acetonitrile. UV detection was measured at 248 nm. The results are 
shown in Table 12 below. 

30 



BNSDOCID: <WO 03O0O235A1 JA> 



WO 03/000235 



PCT/IB02/01783 



185 



Table 12 



I 

Ex. 


Aqueous- 
Soluble 
Polymer 


Drug 2 Cone. 
In the Dispersion 
(wt%) 


Potency Day 7 

at room 
temp/0%RH 
(wt%) 


Degree of 
Degradation 
(wt%) | 




PVP 


10 


84 


16 J 


I C5 


HPMCAS-LF 


10 


45 


55 




HPMCP 


10 


53 


47 



5 

As the data show, the dispersion of Example 14 comprised of the acid- 
sensitive drug and neutral polymer PVP had improved chemical stability relative 
dispersions formed using either of the acidic polymers HPMCAS-LF or HPMCP. 
Example 14 had a relative degree of improvement when compared with control 
10 C4 of 3.4. and a relative degree of improvement when compared with control C5 
of 2.9. 

Example 16 

This example measures the concentration-enhancing properties 
of the PVP dispersion of Example 14. Dissolution tests were performed, as 

15 described in Example 4 with the following exceptions: the PBS solution 

contained 7.3 mM sodium taurocholic acid and 1.4 mM 1-palmitoyl-2-o)eyl-sn- 
glycero-3-phosphocholine (model fasted duodenal (MFD) solution). 1.8 mg of 
dispersion was added to 1 .8 mL of test media. For Control C6, 0.18 mg of the 
crystalline form of the Drug 2 alone was used without further processing and 

20 added to 1.8 mL of MFD solution. The results are shown in Table 13 below. 



Table 13 



I 

Example 


Time 


Drug 2 


AUC 


(min) 


(MQ/mL) 


(min'Dg/mL) 


14 


0 


0 


0 




4 


57 


100 




10 


55 


500 




20 


55 


1,000 




40 


52 


2,100 




90 


54 


4.700 


C6 


0 


0 


0 




4 


2 


0 




10 


4 


0 




20 


4 


100 




40 


4 


100 




90 


7 


400 
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The concentrations of Drug 2 obtained in these samples were used to 
determine the values of Cmaxeo and AUC90. The results are shown in Table 14. 
5 As can be seen from the data, dispersions of Example 14 provided an 8-fold 
improvement in C^qo and a 12-fold improvement in AUC90. 



Table 14 



__ — 

Example 


CmaxSO 

(pg/mL) 


AUCso | 
(min*pg/mL) 


14 


57 


4700 


C6 


7 


400 j 



Examples 17-18 

These examples disclose dispersions of a third acid-sensitive drug, 
quinoxaline-2-carboxylic acid [1-benzyl-4-(4,4-difluoro-1-hydroxy-cyclohexyl)-2- 

15 hydroxy-4-hydroxycarbamoyl-butyl]-amide (Drug 3). For Example 17, a 

dispersion of Drug 3 and HPMC was made by preparing a solution containing 
0.050 wt% Drug 3 and 0.45 wt% HPMC in methanol, and spraying the solution 
into a drying chamber using an atomizing spray nozzle, as described in 
Example 1. For Example 18, a dispersion of Drug 3 with PVP was made by 

2 0 preparing a solution containing 0.030 wt% Drug 3 and 0.27 wt% PVP in 
methanol/acetone (1/9 wt/wt), and spray-drying as described above. 

For Control C7, a dispersion of Drug 3 and HPMCAS-LF was made by 
preparing a solution containing 0.030 wt% drug and 0.27 wt% HPMCAS-LF in 
acetone, and spray-drying as described above. For Control C8, a dispersion of 

2 5 Drug 3 and HPMCP was made by preparing a solution containing 0.030 wt% 
drug and 0.27 wt% HPMCP in acetone, and spray-drying as described above. 
Table 1 5 summarizes the spray-drying variables. 
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Table 15 




10 



Example 19 

This example demonstrates the relative chemical stability of the 
dispersions of Examples 17 and 18. The dispersions of Examples 17 and 18 
and Controls C7 and C8. wefe placed in controlled atmosphere chambers for 6 
days at room temperature and 0% RH (the HPMC dispersion of Example 16 
was stored for 4 days). Potencies of the dispersions before and after storage 
were determined using HPLC, using the method described in Example 15 
above. The results are shown in Table 16 below. 



15 



Table 16 



20 





Aqueous- 
Soluble 
Polymer 
HPMC 


Drug 3 
Cone, 
in the 
Dispersion 
(wt%) 


Potency Day 6 at 
room temp/0%RH 
(wt%) 


Degree of 
Degradation 
(wt%) 




PVP 
HPMCAS-LF 


10 
10 

10 


92 (4 days) 
95 

46 


: ! 

54 


! C8 


HPMCP 


10 


56 


44 J 



The data show that dispersions of the acid-sensitive drug and neutral polymers 
were more stable than dispersions formed with the acidic polymers HPMCAS- 
LF and HPMCP. The dispersion of Example 18 had a relative degree of 
improvement of 10.8 when compared with the control C7, and 8.8 when 
compared with the control C8. 
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Example 20 

This example demonstrates the concentration enhancement provided by 
the dispersion of Example 18. Dissolution tests were performed, as described in 
Example 4 with the following exceptions: samples were tested in MFD Solution, 
5 and 1.8 mg of dispersion was added to 1.8 mLs of MFD Solution. Control C9 
was simply 0.18 mg of the crystalline Drug 3 alone add to 1.8 mL of MFD 
solution. The results are shown in Table 17 below. 

Table 17 

10 . 





Time 


Drug 3 


AUC 


Example 


(mini 


' (uq/mL) 


(min*ag/mL) 


17 


.0 


0 


0 




4 


88 


200 




10 


83 


700 




20 


80 


1,500 




40 


79 


3,100 




90 


77 


7,000 


C9 


b 


0 


0 




4 


4 


0 




10 


6 


0 




20 


8 


100 




40 


11 


300 




90 


13 


900 



The concentrations of Drug 3 obtained in these samples were used to 
determine the values of Cmaxao and AUC 90 . The results are shown in Table 1 8. 

15 

Table 18 



Example 


CmaxSO 

(ug/mL) 


AUC90 
(min*pg/mL) 


18 


88 


7100 


C9 


13 


900 



As can be seen from the data, dispersions of Drug 3, an acid-sensitive drug, 
2 0 and the neutral polymer, PVP, provided concentration-enhancement in an 

aqueous environment of use. The dispersion of Example 18 provided a Cmax9o 
that was 6.8-fold, and an AUC 90 that was 7.9-fold that of the control C9. 

Examples 21-29 

These examples disclose dispersions formed from various low-solubility 
2 5 drugs and neutral amphiphilic, hydroxyl-functional vinyl copolymers, particularly 
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vinyl acetate/vinyl alcohol copolymers (hereinafter "VAVAC"). For Examples 21 
to 24, the dispersions were made using Drug 1. For Examples 25 to 27, the 
dispersions were made using 5-chloro-1H-indole-2-carboxylic acid [(1S) - 
benzyl-3-((3R, 4S)-dihydroxypyrrolidin-1.yl).(2R)-hydroxy-3-oxypropyl] amide 
("Drug 4"). For Examples 28 to 29. the dispersions were made using (+)-N-{3- 
[3-(4-fluorophenoxy)phenyl]-2-cyclopenten-1 -yl}-N-hydroxyurea ("Drug 5"). 

Several different grades of VAVAC were used. For Examples 23, 25 
and 28. the VAVAC, referred to herein as "VAVA^O^o," was 80% hydrolyzed 
(meaning that about 20% of the vinyl repeat units were acetylated), and had an 
average molecular weight of 9,000-10,000 daltons. The VAVAC-20% was 
supplied by Aldrich Chemical Company of lot #36,062-7. 

For Examples 21, 26 and 29, the VAVAC, referred to herein as 
w VAVAC-12%, n was approximately 88% hydrolyzed (approximately 1 1-13% of 
the repeat units were acetylated), and had an average molecular weight of 
13,000-23,000 daltons. VAVAC-12% was supplied by Aidrich Chemical 
Company, lot #36,31 7-0. 

For Examples 22, 24 and 27, the VAVAC, referred to herein as 
"VAVAC-2%, M was 98% hydrolyzed (approximately 2% of the repeat units were 
acetylated) and had an average molecular weight of 13,000-23,000 daltons. 
VAVAC-2% was supplied by Aldrich Chemical Company, lot #34,840-6. 

To form the dispersions of Examples 21-29, solutions containing drug 
and polymer in a solvent were spray-dried by pumping each solution into a 
"mini" spray-drier apparatus as described in Example 1. 

Table 19 summarizes the variables for the solutions of Examples 21-29. 
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Table 19 



| Ex. 


Drug 


Drug 
Mass 
(mg) 


Drug 
Cone* 

(%) 


Polymer 


Polymer 
Mass 
(mg) 


Spray 
Solvent 
(wfwt) 


Solvent j 
Mass 
(9) 


21 


1 


62 


25 


VAVAC- 
12% 


186 


MeOH/H20 
(4/1) 


18 I 


22 


1 


692 


75 


VAVAC-2% 


231 


MeOH/H20 
(1/1) 


50 


23 


1 


664 


50 


VAVAC-- 
20% 


664 


MeOH/H20 
(4/1) 


105 


24 


1 


522 


25 


VAVAC-2% 


1565 


MeOH/H20 
(4/1) 


110 


25 


4 


110 


25 


VAVAC- 
20% 


. 330 


MeOH/H20 
(4/1) 


33.8 


26 


4 


126 


25 


VAVAC- 
12% 


376 


MeOH/H20 
(1-8/1) 


50 


27 


4 


. 78 


25 


VAVAC-2% 


233 


MeOH/H20 
(1/1) 


20.6 


28 


5 


37 


10 


VAVAC- 
20% 


330 


MeOH/H20 
(4/1) 


33.8 


29 


5 


42 


10 


VAVAC- 
12% 


376 


MeOH/H20 
(1.8/1) 


50 I 



* Drug concentration in the final dispersion. 

5 



Example 30 

In this example the chemical stability of the dispersions of Examples 23 
and 24 was assessed. The dispersions were stored for three weeks at 40°C 
10 and 75% RH, then analyzed for Drug 1 potency by HPLC using the method 

described in Example 3. Results are shown in Table 20, as are the results for 
Control C1, a dispersion of Drug 1 and the acidic polymer HPMCAS-LF 
(prepared in Example 1 ). 

15 
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Table 20 



Ex. 


Polymer 


Drug 1 
Cone, 
in the 
Disper- 
sion 
(wt%) 


Pot. 
Before 
Storage 

(%) 


Potency 
After 3 
weeks @ 
40°C/75 RH 
(%) 


Degree of 
Degrad- 
ation @ 3 
wks (wt%) 


Relative 
Degree of 
Improve- 
ment 


23 


VAVAC- 
20% 


50 


98 


97 


3 


>33 ~] 


24 


VAVAC- 
2% 


25 


98 


96 


4 


>25 


C1 


HPMCAS- 
LF 


25 


94 


<r 


>99* 





"Values were obtained after 2 weeks. 



10 



15 



As the data show, the dispersions of Examples 23 and 24 formed with 
VAVAC have improved chemical stability when compared with Control C1. 
showing a relative degree of improvement of >33 for Example 23 and >25 for 
Example 24. 

Example 31 

In vitro dissolution tests were performed for Examples 21-24, using the 
procedure described in Example 4, with the following exceptions: 14.4 mg of 
the dispersions of Example 21, 4.8 mg of the dispersion Example 22. 7.2 mg of 
the dispersion of Example 23. and 14.4 mg of the dispersion of Example 24 
were added to respective tubes. 1.8 mL of PBS was added to each tube to 
achieve a theoretical total Drug 1 concentration of approximately 2000 ug/mL if 
all of the drug were to dissolve completely. For comparison, a Control C10 of 
1.8 mg of crystalline Drug 1 was added to 1 .8 mL of PBS. The results are 
shown in Table 21. 
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Table 21 







Drug 1 


======= 




Time 


Concentration 


AUC 


I Example 


(min) 


(ug/mL) 


(min*ug/ml_) 


21 


0 


0 


0 




4 


1554 


3,100 




10 


1860 


13,300 




20 


1474 


30.000 




40 


744 


52,200 




90 


685 


87,900 




180 


632 


147,200 




1200 


580 


790.000 


22 


0 


0 


0 


• 


4 


809 


1.600 




10 


1019 


7.100 




20 


1162 


18.000 




40 


1211 


41,700 




90 


1273 


103.835 




1200 


1117 


1 .430.292 J 


23 


0 


0 


0 




4 


1698 


3,400 




10 


1685 


13.500 




20 


1076 


27,400 




40 


608 


44,200 




90 


552 


73,200 




1200 


499 


656,500 


24 


0 


0 


0 




4 


1081 


2,200 




10 


1279 


9,200 




20 


1334 


22,300 




40 


1342 


49.100 




90 


662 


99,200 




1200 


478 


731.900 


C10 


0 


0 


0 




4 


241 


500 




10 


256 


2,000 




20 


299 


4,700 




40 


260 


10,300 




90 


295 


25,500 




180 


298 


49,400 




1200 


313 


361,000 



5 The concentrations of Drug 1 obtained in these samples were used to 

determine the values of C ma xgo and AUC 90 . The results are shown below in 
Table 22. 
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Table 22 



1 

Example 


Cmax90 

(MS/mL) 


AUC 90 
(min*uq/ml_) I 


21 


1860 


87,900 □ 


22 


1273 


103,800 


23 


1698 


73.200 


24 


1342 


99,200 


C10 | 299 


25.500 I 



As can be seen from the data, the dispersions of Examples 21-24 provided 
concentration-enhancement over that of Control C10 (crystalline Drug 1 alone) 
Example 21 provided a C max90 that was 6.2-fold and an AUC 90 that was 3.4-fold 
that of Control C10; Example 22 provided a C^ that was 4.3-fold, and an 
AUG* that was 4.1-fold that of the Control C10; Example 23 provided a 
that was 5.7-fold and an AUC^ that was 2.9-fold that of Control C10; and 
Example 24 provided a C^ that was 4.5-fold and an AUC«, that was 3.9-fold 
that of Control C 10. 

Example 32 

This example demonstrates a composition comprising a dispersion of an 
acid-sensitive drug and a neutral polymer mixed with an acidic concentration- 
enhancing polymer, namely HPMCAS-HF. Example 32 was prepared by mixing 
the dispersion of Example 21 with HPMCAS-HF. An in vitro dissolution test was 
performed using the procedure described in Example 4, with the following 
exceptions: 14.4 mg of the dispersion of Example 21 and 14.4 mg of HPMCAS- 
HF were added to 1 .8 mL of PBS solution for a total theoretical Drug 1 
concentration of approximately 2000 ugAnL if all of the drug were to dissolve 
completely. The results are shown in Table 23. 
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Table 23 







Drug 1 






Time 


Concentration 


AUC 


1 Example 


(min) 


(pg/mL) 


(min*ug/mL) 


32 


0 


0 


0 




4 


1365 


2,700 




10 


1441 


11,100 




20 


1399 


25,300 




40 


1577 


55.100 




90 


1541 


133,100 




180 


1648 


276,600 




1200 


1863 


2.021.700 



5 

The concentrations of Drug 1 obtained in these samples were used to 
determine the values of C maX 9o and AUC 90 . The results are shown below in 
Table 24. 

10 . Table 24 



Example 


(pg/mL) 


AUCgo 

(min*pg/mL) 


32 


1577 


133,100 


21 


1860 


87.900 



As can be seen from the data, the composition of Example 32 (/.e., the 
dispersion of Example 21 and HPMCAS) had an improved AUCgo relative to the 
15 dispersion of Example 21 alone. Results of dissolution tests for Example 21 

were shown previously in Table 22, however, they are shown again in Table 24 
for comparison. 

Example 33 

2 0 In vitro dissolution tests were performed for Examples 25-27 using the 

procedure described in Example 4, with the following exceptions: 14.4 mg each 
of the dispersions of Examples 25-27 were added to separate, respective 
centrifuge tubes. 1 .8 mL PBS was added to each tube. For comparison. 
Control C1 1 was prepared consisting of 3.6 mg of crystalline Drug 4 added to 

2 5 1.8 mL PBS. Drug 4 concentration in the samples was determined using HPLC. 
A Zorbax SB C 18 HPLC column was used with a mobile phase of 35 vol.% water 
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and 65 vol.% methanol. UV detection was measured at 297 nm. The results are 
shown in Table 25. SUKSarfi 



Table 25 



L. Example 


Time 
(min) 


IDrug 4] 
(ug/mL) 


I AUC j 
I (min»ug/mU | 


25 


0 
4 
10 
20 
40 
90 
1200 


0 

1580 
1581 
1570 
1594 
1476 
248 


I 0 | 
3.200 J 
12,600 | 
28.400 I 
60,000 

| 136,000 

J 1.093.600 


1 26 


0 


0 






4 

10. 
20 
40 
90 
1200 


1957 
1993 

1980 
1959 

163 | 


I 0 
3.900 

15.800 J 
35,500 J 
74,700 J 
1 173,200 J 
1.350.900 | 


I 27 


0 


0 


~ 0 




4 

10 
20 
40 
90 
1200 


735 
733 
707 
691 
676 

147 I 


1.500 
5.900 
13.100 
27,100 
61,200 
518,000 


C11 


0 
4 
10 
20 
40 
90 
1200 


0 f 
131 
114 
124 
107 
126 
72 


0 | 
300 | 
1,000 | 
2.200 J 
4.500 J 
10,300 J 
120.200 J 



The concentrations of Drug 4 obtained in these samples were used to 
determine the va.ues of Cmax90 and AUC, 0 . The results are shown below in 
1 0 Table 26. 



15 
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Table 26 





Cmax90 


AUC 90 


Example 




(min*gg/mL) 


25 


1594 


136,800 


26 


1993 


173,200 


27 


735 


61,200 


C11 


131 


10.300 



5 

As can be seen from the data, the dispersions of Examples 25-27 provided 
concentration-enhancement over that of Control C1 1. the crystalline Drug 4 
alone. The dispersion of Example 25 provided a C^so that was 1 2-fold and an 
10 AUC90 that was 13-fold that of Control C1 1; Example 26 provided a C^^o that 
was 15-fold and an AUC90 that was 17-fold that provided by Control C1 1 ; and 
Example 27 provided a C max 9o that was 6-fold, and an AUC90 that was 6-fold that 
of Control C11. 

Example 34 

15 In vitro dissolution tests were performed for Examples 28-29, using the 

procedure described in Example 4, with the following exceptions: 9 mg each of 
the dispersions of Examples 28-29 were added to separate respective 
centrifuge tubes. 1.8 mL of MFD solution was then added to each tube. For 
comparison, Control C12 was prepared consisting of 0.36 mg of crystalline Drug 

2 0 5 added to 1 .8 mL of MFD solution for a total theoretical concentration of 200 
pg/mL if all of the drug dissolved. Drug 5 concentration in the samples was 
determined using HPLC. A Waters Symmetry C 18 HPLC column was used with 
a mobile phase of 50 vol.% (0.3 vol.% glacial acetic acid, 0.2 vol.% TEA in 
water) and 50 vol.% acetonitrile. UV detection was measured at 260 nm. The 

2 5 results are shown in Table 27. 



30 . 



_03OO0235A1JA> 



WO 03/000235 



PCT/IB02/01783 







197 








Table 27 




Example 


Time 
(min) 


Drug 5 
Concentration 
(MP/mL) 


AUC 
_ _ (min*ua/mL) 


28 


0 
4 
10 
20 
40 
90 
1200 


0 
211 
180 
168 
155 
144 
139 


0 

400 
1,600 
3,300 
6,600 
14,000 
171,100 


29 


0 

4 
10 
20 
40 " 
90 
1200 


0 
210 
192 
186 
175 
169 
155 


0 i 
400 J 
1.600 j 
3,500 | 
7 100 H 

* 1 1 \J\J II 

15.700 J 
195.500 


C12 


0 
4 
10 
20 
40 
90 
1200 


0 
9 
15 
21 
27 
32 
42 


0 
0 

100 
300 

800 J 
2.200 f 
43,300 J 



10 



The concentrations of Drug 5 obtained in these samples were used to 
determine the values of C max90 and AUC,,,. The results are shown below in 
Table 28. While the amount of Drug 5 used in the Control C12 was less than 
the amount of Drug 5 in the test compositions of Examples 28 and 29, 
nevertheless a sufficient amount of Drug 5 in excess of the solubility of Drug 5 
was used in Control C12 in order to provide an accurate measure of the 
performance of Examples 28 and 29 relative to crystalline drug. 



15 



Table 28 



fl Example 


Cmax90 

(ug/mL) 


AUCgo | 

(min*uq/mL) I 


l~ 28 


211 


14.000 1 


29 


210 


15.700 | 


1 £12 


32 


2,200 J 



As can be seen from the data, the dispersions of Examples 28 - 29 provided 
concentration-enhancement over that of crystalline Drug 5 alone. Example 28 
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provided a C ma xso that was 6.6-fold and an AUC 90 that was 6.4-fold that of 
Control C12; and Example 29 provided a C max90 that was 6.6-fold and an AUC 90 
that was 7.1-fold that provided by Control C12. 

Examples 35-38 

5 Examples 35 and 36 were dispersions of Drug 4 prepared with the 

dispersion polymers PVP and HPMC respectively. For Examples 37 and 38, 
dispersions of Drug 5 and the polymers PVP and HPMC were prepared. To 
form the dispersions of Examples 35-38, solutions containing drug and polymer 
in a solvent were spray-dried by pumping each solution into a "mini" spray-drier 
1 0 apparatus as described in Example 1 . Table 29 summaries the variables for the 
solutions used to prepare Examples 35-38. 

Table 29 



u 


Drug 


Drug 
Mass 
(mg) 


Drug 
Cone* 

(%) 


Polymer 


Polymer 
Mass 
(mg) 


Spray 
Solvent 
(wt/wt) 


Solvent | 
Mass I 

(g) 


35 


4 


50 


25 


PVP 


150 


acetone 


15 1 


36 


4 


50 


25 


HPMC 


150 


MeOH/ 
water (9/1) 


15 


37 


5 


50 


10 


PVP 


450 


Acetone 


80 


38 


5 


50 


10 


HPMC 


450 


MeOH/ 
acetone 

d/1) 


80 



* Drug concentration in the final dispersion 



15 

Example 39 

In vitro dissolution tests were performed for Examples 35-38, using the 
procedures described in Example 4, with the following exceptions: 14.4 mg 
each of Example 35 and 36 were added to separate respective test tubes to 

20 which 1.8 mL of PBS solution was added, so that the total theoretical Drug 4 
concentration was approximately 2000 \xg/mL if all of Drug 4 were to dissolve 
completely; 3.6 mg each of Examples 37 and 38 were added in separate 
respective test tubes to 1 .8 mL of MFD solution, to provide a total theoretical 
Drug 5 concentration of approximately 200 ng/mL if all of Drug 5 were to 

25 dissolve completely. Drug 4 concentration in the samples was determined as in 
Example 33. Drug 5 concentration in the samples was determined as in 
Example 34. The results are shown in Table 30. 
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Table 30 




The concentrations of Drug 4 and Drug 5 obtained in these samples 
were used to determine the values of Cma , eo and AUG*,. The results for 
daemons containing Drug 4 are shown below in Table 31 . and for dispersions 
containing Drug 5 in Table 32. 
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Table 31 




Exampt 
e 


Cmax90 


AUC 90 


35 


781 


65,700 I 


36 


447 


38,700 


C11 

B 


131 


10,300 


Table 32 


I Example 




AUC^o 1 


f 37 


121 


10,100 I 


38 


429 


23,600 


C12 


32 


2,200 



As can been seen from the data, the dispersions of Examples 35 and 36 
provided superior concentration-enhancement relative to the Control C1 1 and 
10 Examples 37 and 38 provided superior concentration-enhancement relative to 
the Control C12. 

The terms and expressions which have been employed in the foregoing 
specification are used therein as terms of description and not of limitation, and 
there is no intention, in the use of such terms and expressions, of excluding 
15 equivalents of the features shown and described or portions thereof, it being 
recognized that the scope of the invention is defined and limited only by the 
claims which follow. 
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What is ciaimed is: 



30 



1. A pharmaceutical composition comprising a solid amorphous dispersion 
of an aad-sensitive drug and a neutral dispersion polymer, wherein said 
composition provides improved chemical stability relative to a control acidic 
dispersion comprised of an equivalent quantity of said drug and an acidic 
oolvmer. 



polymer. 
2 



A pharmaceutical composition comprising a solid amorphous dispersion 
comprising a low-solubi.ity drug, a neutral dispersion polymer, and an excipient 
selected from the group consisting of a base and a buffer, wherein said 
composition provides improved chemical stability relative to a control 
composition, and wherein said control composition comprises an equivalent 
quanttty of a dispersion of said drug and said neutral dispersion polymer but 
15 free from said base and said buffer. 



3 



The composition of any one of claims 1-2 wherein said drug when 
present in a control acidic dispersion and stored for a period of six months at 
40°C and 75o/„ relative humidity has a degree of degradation of at least 0.01%. 

4. The composition of any one of claims 1-2 wherein said drug has one or 
more funct,onal groups selected from the group consisting of sulfonyl ureas 
hydroxamic acids, hydroxy amides, carbamates, acetals, hydroxy ureas, esiers 
and amides. 

5. The composition of any one of claims 1-2 wherein said drug is selected 
from the group consisting of quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1(S)- 
3-fluoroben 2 yl-2(S).7-dihydroxy-7-methyl-octyl]amide.quinoxaline-2-carboxylic 
aadH-benzyM^^-difluoro-cyclohexyl^-hydroxy^-hydroxycarbamoyl-butyl]- 
am,de. quinoxaline-2-carboxylic acid [1-benzyl-4-(4.4-difluoro-1-hydroxy- 
cyclohexyl)-2-hydroxy-4-hydroxycarbamoyl-butyl]-amide. (+)-N-{3-[3-(4- 

fluoroph e noxy)phenyl]-2-cyclo P enten-1-y|}-N-hydroxyurea. omeprazole 
etoposide. famotidine, erythromycin, quinapril, lansoprazole, and progabide. 

3 5 6. The composition of any one of claims 1-2 wherein said dispersion 

polymer is selected from the group consisting of hydroxypropyl methyl cellulose 
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acetate, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl 
cellulose, hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and 
hydroxyethyl ethyl cellulose. 

5 7. The composition of any one of claims 1-2 wherein said dispersion 

polymer is selected from the group consisting of vinyl polymers and copolymers 
having one or more substituents selected from the group consisting of hydroxyl- 
containing repeat units, alkylacyloxy-containing repeat units, or cyciicamido- 
containing repeat units, polyvinyl alcohols that have at least a portion of their 
10 repeat units in the unhydrolyzed form, polyvinyl alcohol polyvinyl acetate 
copolymers, polyethylene glycol, polyethylene glycol polypropylene glycol 
copolymers, polyvinyl pyrrolidone, polyethylene polyvinyl alcohol copolymers, 
and polyoxyethylene-polyoxypropylene block copolymers. 

15 8. The composition of any one of claims 1-2 wherein said dispersion 

polymer is concentration-enhancing and said drug has a minimum solubility in 
aqueous solution in the absence of said dispersion polymer of less than 1 
mg/mL at any pH of from about 1 to about 8. 

2 0 9. The composition of any one of claims 1-2 wherein said dispersion 

polymer is present in an amount sufficient so that said dispersion provides to a 
use environment at least one of: 

(a) a maximum concentration of said drug in said use environment that is at 
least 1 .25-fold that provided by a second control composition comprising 

2 5 an equivalent quantity of said drug and free from said dispersion 

polymer; 

(b) an area under the concentration versus time curve for any period of at 
least 90 minutes between the time of introduction into said use 
environment and about 270 minutes following introduction to said use 

3 0 environment that is at least 1 .25-fold that provided by said second 

control composition comprising an equivalent quantity of said drug and 
free from said dispersion polymer; and 

(c) a relative bioavailability that is at least 1 .25 relative to said second 
control composition comprising an equivalent quantity of said drug and 

35 free from said dispersion polymer. 
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10. A pharmaceutical composition comprising a solid amorphous dispersion 
of a low-solubility drug and a neutral dispersion polymer, wherein said neutral 
dispersion polymer comprises a vinyl copolymer having hydrophilic hydroxyl- 
containing repeat units and hydrophobic repeat units. 

5 

11. The composition of any one of claims 1-2 and 10 wherein said dispersion 
has a pH from about 6 to about 10. 

12. The composition of any one of claims 1-2 and 10 wherein said 

1 0 composition further comprises a second polymer, said dispersion is free from at 
least a portion of said second polymer, and said second polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose acetate 
succinate, hydroxyethyl methyl cellulose succinate, hydroxyethyl cellulose 

15 acetate succinate, hydroxypropyl methyl cellulose phthalate, hydroxyethyl 
methyl cellulose acetate succinate, hydroxyethyl methyl cellulose acetate 
phthalate, carboxyethyl cellulose, carboxymethyl cellulose, cellulose acetate 
phthalate, methyl cellulose acetate phthalate, ethyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate, hydroxypropyl methyl cellulose 

2 0 acetate phthalate, hydroxypropyl cellulose acetate phthalate succinate, 

hydroxypropyl methyl cellulose acetate succinate phthalate, hydroxypropyl 
methyl cellulose succinate phthalate, cellulose propionate phthalate, 
hydroxypropyl cellulose butyrate phthalate, cellulose acetate trimellitate. methyl 
cellulose acetate trimellitate, ethyl cellulose acetate trimellitate, hydroxypropyl 

2 5 cellulose acetate trimellitate, hydroxypropyl methyl cellulose acetate trimellitate, 

hydroxypropyl cellulose acetate trimellitate succinate, cellulose propionate 
trimellitate, cellulose butyrate trimellitate. cellulose acetate terephthalate, 
cellulose acetate isophthalate, cellulose acetate pyridinedicarboxylate, salicylic 
acid cellulose acetate, hydroxypropyl salicylic acid cellulose acetate, 

3 0 ethylbenzoic acid cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose 

acetate, ethyl phthalic acid cellulose acetate, ethyl nicotinic acid cellulose 
acetate, ethyl picolinic acid cellulose acetate, carboxylic acid functionalized 
polymethacrylates, carboxylic acid functionalized polyacrylates, amine- 
functionalized polyacrylates, amine-fuctinoalized polymethacrylates, proteins, 
3 5 and carboxylic acid functionalized starches. 
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13. The composition of any one of claims 1-2 and 10 wherein said 
composition further comprises a second polymer, said dispersion is free from at 
least a portion of said second polymer, and said second polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate, 

5 hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, 

hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, hydroxyethyl ethyl 
cellulose, and vinyl polymers and copolymers having one or more substituents 
selected from the group consisting of hydroxyl-containing repeat units, 
alkylacyioxy-containing repeat units, or cyclicamido-containing repeat units, 
1 0 polyvinyl alcohols that have at least a portion of their repeat units in the 

unhydrolyzed form, polyvinyl alcohol polyvinyl acetate copolymers, polyethylene 
glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl 
pyrrolidone, polyethylene polyvinyl alcohol copolymers, and polyoxyethylene- 
polyoxypropylene block copolymers. 

15 

14. The composition of any one of claims 1 , 2 and 10-1 3 wherein said drug 
in said composition has a relative degree of improvement in chemical stability of 
at least 1.25. 

20 15. The composition of any of claims 1, 2 and 10-13 wherein the drug 

comprises [2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2- 
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 
[2R.4S] 4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-trifluoromethyl- 
3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester; or [2R, 4S] 4-[(3,5-Bis- 

2 5 trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4- 
dihydro-2H-quinoline-1-carboxylic acid isopropyl ester. 
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